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Dynamically Tougher 


ESTS made under the supervision of the 

Aircraft Production Board during the 
War, and subsequently by large manufacturing 
plants, have shown Molybdenum Steels to 
possess greater shock-resisting powers — as 
measured by the Izod machine—for given 
elastic limits, than any other alloy steels pre- 
viously developed. 





The Dynamic Toughness of these steels is a 
gauge of their quality, and is additionally sig- 
nificant as a commercial factor because it is 
developed without detriment to ary of the 
other essential properties of the steels. 








All phases of commercial production and com- 
mercial use are fully discussed and supp'emented 
with charts and tabular data, in our book, “Mo- 
lybdenum Commercial Steels.’’ 


Copies will be mailed on application to 


Climax Molybdenum Co., 


or 


The American Metal Co., Ltd. 
61 Broadway, New York 





= "“The 
Commercial 
ew Y 
Easier to Heat Treat 
Easier to Machine 


Dynamically Tougher 





Resist Fatigue 


























November 15, 1920 


AVIATION 




















DAYTON WRIGHT COMPANY 


DAYTON, OHIO 


“The Birthplace of the Airplane”’ 
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One Demonstration 
that Always Sells 


ET your prospect settle himself comfortably in the deeply padded leather 
seat of your Aeromarine Flying Boat—nod your head to the pilot— 
and off you go, smoothly, swiftly, on the demonstration that always sells. 


No wonder! For there’s no sensation like it—nothing in the world to 
compare with it—eating up the long miles in steady, safe flights, arrive in 
half the time, with none of the heat or dirt of land travel. 

This kind of aviation—safe, fast, luxurious, is here. It is simply advanced 
and modern transportation—the ultimate in luxury —and every day more 
progressive Americans are getting away from road delays and dust parties 
to the peace and luxury of air travel. 


Write us today of a dealer’s opportunity which can never be equalled again. 








AEROMARINE PLANE & MOTOR CO., TIMES BUILDING, NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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The following types of Curtiss planes are 


available for prompt delivery: 


Orioles with OX Motors 
Orioles with C-6 Motors 
American J.N.’s with OX Motors 
Canadian J.N.’s with OX Motors 
Standard J-1’s with OX Motors 
Standard J-1’s with K-6 Motors 
Sea Gulls with C-6 Motors 


An early issue of this publication will outline the 


Curtiss cooperative plan of sales for American pilots. 


Ask for Curtiss quotations on all repairs for airplanes 


or flying boats for commercial use. 


CURTISS AEROPLANE & MOTOR CORPORATION 


GARDEN any, LONG ISLAND, N. Y. 
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The Army Experimental Station 


HAT another year will see McCook Field at some other 
T place than Dayton is inevitable as the lease on the 
property now occupied expires next summer and there 

is no probability of its renewal. e 

The aeronautiec industry generally will be glad if the en- 
gineering branch of the Air Service can have a location that 
is more accessible than Dayton. The time and expense of long 
journeys made frequently is becoming a serious matter and a 
great relief will be felt if a more convenient site is selected 
for the new field. 

The officers detailed to this most important work of the 
air service should be nearer the majority of producers of air- 
planes and also nearer Washington so that closer contact 
could be had at less inconvenience. A location between New 
York and Washington which would combine both land and 
water stations would be a great advantage. 

Congress will probably be exceptionally critical of appro- 
priations for next year, but the urgency of the establishment 
of a permanent engineering station will be so obvious that it 
will be one of the items that is certain to be allowed. 

McCook Field as a flying field for experimental types of 
airplanes has been absolutely unsuited for this purpose. Its sur- 
roundings are so dangerous in the event of forced landings or 
unsuccessful take-offs that Congress will be unfair to our 
splendid test pilots if they are not given a field where all 
kinds of tests ean be made with the minimum of danger. 

Everyone interested in the future of our Air Service should 
use every opportunity to acquaint the country with the im- 
mediate need of a satisfactory station for aeronautical engi- 
neering development. 





Interest in Aerodynamic Research 


HE designer’s interest in aerodynamic research seems to 
I acy year by year. At certain periods of aeronautical 

progress, he comes to the conclusion that the wind tunnel 
has given him all the help he needs, that wing sections have 
attained their maximum efficiency, that stability is but a ques- 
tion of empirical proportions, that the only aerodynamic pro- 
gress possible is in the last degree of streamline, to attain 
which his eye is quite as good a guide as any wind-tunnel data. 
Then, the adoption of an entirely new principle revives his 
interest to the highest possible degree. 

Thus, at the present moment, the introduction of the intern- 
ally braced monoplane has brought forward a whole series of 
aerodynamic problems. To begin with it is essential to devise 
thick wing sections, of sufficient camber to provide ample canti- 
lever strength, with a high lift coefficient to cut down the requir- 
ed area, yet having a reasonable efficiency. Since, with a mono- 
plane the chord is of necessity larger than in a biplane, man- 
deuverability and stability require that the thick wing have if 
Possible a smaller travel of the center of pressure. This is 


quite sufficient to require lengthy research, but there are still 
other problems. 

For anything like a large machine, if the wing is to have 
sufficient strength at the root of the cantilever, there must be 
either variation in section from root to tip, or variation in plan 
form and front elevation, with a similar cross section through- 
out. If the number of possible sections is large, the number 
of variations on these lines is beyond computation, and it seems 
very doubtful whether once a section is tapered that its 
characteristics can be safely deducted from the test of the 
original untapered sectiqm. The few general rules published 
hitherto are seareely reliable. There is a very large field to 
work in, and results to be obtained which every designer will 
watch with great interest. 





Diesel Type Engines for Airplanes 


the possibility of utilizing a Diesel type engine in light 

automotive practice, but have veen deterred from serious 
consideration of its possibilities by fear of excessive weight 
and size. It is very interesting to hear therefore that a German 
engineer has developed a two-stroke, six-cylinder, engine, with 
characteristics somewhat on Diesel lines, fuel being injected 
into the cylinder where the air pressure is 200 lb. per sq. in, 
although there is. an ignition system which the Diesel system 
does not have. 

The engine is said to be very light and efficient, while the 
absence of a carburetor and the possibility of using low grade 
fuel render it very interesting from an automotive point of 
view. 

Engineers will remain doubtful as to the possibility of using 
such an engine for aircraft, but it certainly offers important 
advantages as compared with the conventional internal com- 
bustion engine. 


b OR years engineers have been doubtfully inquiring into 





Sporting Airships 


HE Goodyear Pony Blimp when first exhibited created 
T a very favorable impression but doubts were raised as 

to the possibility of its commercial utilization. It is 
gratifying to know that equipped with a 60-horsepower 
Lawrence motor, the pony blimp is doing useful service as a 
passenger carrier between Los Angeles and Avalon on Cata- 
lina Island. 

That the small type of sporting airship has a definite field, 
is also indicated by the fact that one of the best French air- 
ship companies, the Zodiac, has recently brought out a very 
similar machine to the pony blimp. This is a small airship 
of 1000 cubic meters, provided with a 60-horsepower Gnome 
et Rhone engine with a well streamlined nacelle with pilot and 
passenger in an enclosed cabin. 
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Surveying from the Air 


By Col. E. Lester Jones 


Director, U. S. Coast and Geodetic Survey 


The great possibilities of airplane photography in connec- 
tion with the water and land work of the Coast and Geodetic 
Survey and looming up as a potential factor in expediting the 
mapping of our waterways and interior surveys. This very 
important subject has been the object of careful study and 
experiments by officers of the Survey, in collaboration with 
the other branches of the Government, during the past year 
and rapid advance in aerial photography, first seriously 
undertaken during the War, now promises, with proper de- 
velopment, a method of surveying that will probably far 
exceed expectations over the old methods in rapidity, economy 
and minuteness of detail. 


No little stress should be laid on the fact that, not only . 


are the possibilites good for an early and complete revision 
of our shore topography, but the opportunities that present 
themselves for assisting materially in our hydrographic work 
should not be underestimated. 

With the necessary facilities and cooperation supplied by 
the Army and Navy Aviation Corps to the Coast and Geodetic 
Survey, experience has already proven the value of aerial 
photography over the old method of surveying in revision 
surveys of our coast lines. This work so far, is divided into two 
branches, Aerial Photo-Topography, and Aerial Photo-Hydro- 
graphy, and the results are shown in the following recent 
practical demonstrations. 

Aerial Photo-Topography 

In July, 1919, experiments were made at Atlantic City, N. 
J., to ascertain the adaptability of airplane photographs for 
use in topographic mapping. The area in the vicinity of 
Atlantic City was chosen as it is characteristic of so much 
of the coastal plain territory of the Atlantic Coast. This 
project was essentially experimental in character, but devel- 
oped into one of practical value, as the photographs are 
being used in a revision of the charts of the New Jersey Coast. 

This work was done in cooperation with the Air Services of 
the Army and Navy. Both land and sea planes were used, 
and in addition several photographs were made from a dir- 
igible. Three types of mapping cameras were tried out, the 
“L”” type, K-L, and Tri-lens. An officer of the Survey kept 
in close touch with the work and furnished the ground control, 
constructing special targets in some cases. 

A mosaic was constructed by members of the Air Service 
of the Army, using the photographs made with the K-L map- 
ping camera. These were taken at an altitude of 7,000 feet, 
using a lens of 10 inch focal length, with a resulting scale of 
about 1:8,000. A rough control scheme was first laid out, and 
the mosaic constructed over this. 

This mosaic and also the individual photographs have been 
the subject of study by engineers of the Survey, especially 
with reference to control and interpretation. Various methods 
of reduction for chart use were tried out. A study was made 
of the accuracy of mosaics and individual photographs. The 
possibilities of control using the photographs themselves to 
establish a graphic triangulation, have been investigated. The 
most important point brought out from the study of the 
results of the work at Atlantic City, was the possibilities in 
revision work, especially along those sections of the Atlantic 
Coast where the shoreline is subject to frequent change owing 
to the action of the sea. 

Aerial Photo-Hydrography 

At the same time that the experiments at Atlantic City 
were being made, a distinct line of investigation was being 
pursued at Key West, Fla. Photographs were made by the 
Naval Air Service to determine the possible use of aerial 
photographs in connection with hydrographic surveys. The 
primary object in view was the elimination of wire drag work, 
especially in the clear waters of the Florida Coast. An at- 
tempt was made to photograph small coral heads and pinnacle 
rocks, as it is the existence of these needle-like dangers to 
navigation that require the use of the wire drag. The 
equipment at the Air Station at Key West was limited, but 


284 


thorough tests were made with that available. Various 

of cameras were used, as well as different combinations of 
filters and plate emulsions. Photographs were made at alti- 
tudes of from 200 feet up to 4000 feet, and under various 
light conditions. It was hoped that some combination of the 
various factors involved would produce satisfactory results, 

The problem of control was solved, by including in each 
photograph, two-vessels of the Survey. The photographs 
could not be corrected for tilt with only two known points ag g 
base, but the control as furnished by the positions of the two 
vessels, was found to be sufficient for experiments. 

A well-surveyed area near Key West was chosen, and the 
vessels proceeded on parallel courses over this area at full 
speed, the plane flying forth and back above the course. The 
courses and position of the vessels were recorded as in or- 
dinary sounding work. The photographer in the plane 
recorded the exact time that each exposure was made, with 
other data such as altitude, exposure, plate, filter, ete. Each 
photograph was later orientated by plotting the positions of 
the vessels on the chart at the instant the exposure was made. 

These experiments proved very conclusively that photo- 
graphs from the air, using present day equipment, are of little 
practical value to the hydrographer. When any of the under- 
water features did appear in the photographs, contrast in 
eolor was the most prominent with no indication as to 
whether the contrast indicated shoal or deep water. Vari- 
colored bottom, of uniform depth, appears in the photograph 
as apparent difference in depth. Many charted shoals are not 
indicated in the photographs, while adjacent ones show 
clearly. Taken altogether, the results are so uncertain, that the 
chances of eliminating field work in hydrography are very 
remote. Developments in the art of photography may change 
this viewpoint. 


Revision of the Coast of New Jersey 


In March, 1920, the Army Air Service photographed the 
coast line of New Jersey from Cape May to Seabright. A 
single flight was made using the K-L camera. The plane flew 
at an altitude of 10,000 feet, and under very good air con- 
ditions. The camera was mounted in gimbals, with a load 
weight at the lowest point to assist in maintaining the optical 
axis of the camera in a vertical position. Level bubbles were 
placed on the camera, to aid in keeping the camera in the 
proper position. This is the most satisfactory way to suspend 
the camera, and control its verticallity, at the present time. 
The photographs are being used for a revision of the charts of 
the Coast of New Jersey. The individual photographs are 13 
x 24 em. in size, and the approximate scale is 1:10,000. The 
photographs are mounted in strip mosaics, for convenience 
sake, not over four feet in length. The length is generally 
determined by the position of control points. This composite 
photograph is compared with the topographic sheet of the 
same area, and control points identified. The scale of the 
photographic mosaic is determined, and by means of the 
pantograph, the data are reduced to the scale of the chart, and 
transferred from the photographs to tracing paper. 

The photographing of this 120 miles of coast line took less 
than two hours time in an airplane. The development of the 
films and printing took two days’ time of one man. Two rolls 
of film were used, a total of 183 photographs. The work of 
interpreting the photographs, assembling mosaics, comparison 
with topographic sheet, and reduction to the scale of the chart 
of the outside shore line, required fifteen days of office work 
by one engineer. 





Schneider Cup Races 


The International Seaplane Race, for the Schneider Cup, 
held in Venice Sept. 27 was won by the Italian representative, 
a S.I.A. seaplane of 450 hp. after covering the entire length ot 
375 km. in 2 hours and 10 minutes in very unfavo 
weather. 
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The Messenger plane, as the name implies, was designed 
by the Engineering Divison of the U. 8. Air Service to replace 
motoreycles for certain messenger duties. It was built by the 
Lawrence Sperry Aircraft Co., Inc., Farmingdale, Long 


The Sperry Messenger Airplane 


struts are arranged to create a minimum head resistance. The 
wings, ailerons and tail surfaces are easily detachable and 
many of the parts are interchangeable, as for instance such 
parts as the upper and lower wings, and ailerons. 
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Tuer Sperry MESSENGER AIRPLANE 


Island, N. Y. It is a one-place rigid truss biplane of pleasing 
appearance, which is due to the clean lines of its design. The 
Lawrence three-cylinder air cooled engine happily blends into 
the nicely streamlined fuselage of plywood, leaving only the 
cylinders exposed to the air, while the steel wing truss and 






























































-PLaAN AND ELEVA- 
TIONS OF THE 
Sperry MESSEN- 


GER AIRPLANE 
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Structurally the machine differs slightly from standard 
practice, which difference is principally in the rigid type of 
wing trussing, made of round steel tubing and streamlined 
with balsa wood. The fuselage is of usual longeron and 
diagonal strut type covered with three ply mahogany veneer. 











The pilot’s cockpit is roomy and neatly upholstered and the 
rear cushion is so arranged that it may be taken out and a 
parachute pack carried in its place. 

A large instrument board with a complete set of instruments 
including two tachometers, altimeter, compass, oil gauge, 
clock and engine switch are mounted. conveniently in the 
machine. The deck fairing and wind shield in front of the 
pilot are so arranged that, while giving a good view, it deflects 
the air from the pilot’s face, making it unnecessary to wear 
goggles in flying the machine. The controls are of the stan- 
dard stick and foot bar type. 

The wings are of good design and construction and the 
upper and lower panels are interchangeable. Great pains were 
taken to design wings which were strong and simple in con- 
struction, as well as to facilitate quick assembly on the field. 
There is but one lift wire; the rest of the flying and landing 
loads are taken up by the steel struts. After the machine has 
once been assembled and the proper length found for the struts 
it can be reassembled in a few minutes. 

The wing spars are of channeled spruce. Ribs are built 
up of mahogany webs, with spruce cap strips. Ailerons are 
fitted to both upper and lower wings. All four are inter- 
changeable. The wings were sand tested at McCook Field 
standing a factor of safety of seven without failing. The 
wings were also tested for inverted flight taking a factor of 
safety of four without failure. 

The power plant as mentioned before is a three-cylinder 60 
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hp. Lawrence air cooled engine which has given wonderful 
results on several test runs by the government. The engine 
ran through the standard 50-hour test without the slightest 
indication of trouble or wear. The engine is supported by 
two steel plates on either side, which are supplied by the 
manufacturer. These plates in turn are bolted to the fuselage 
nose veneer panel, giving a strong and flexible mounting. The 
gas tank is built in two compartments, the lower or main tank 
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Captain L. E. Goodier, Jr., Returns to Army 


Capt. L. E. Goodier, Jr., who for the last year has been 
an executive of the Gardner, Moffat Co., has been ordered on 
active duty at the Georgia Institute of Technology as instrue- 
tor. 
was born at Utica, N. Y., on August fifth, 1885, and received 
his early education in various schools in Utica and Washing.- 








THREE-QUARTER REAR VIEW OF 


contains 6.7 gal., sufficient for one and a half hours of flight. 
The upper or auxiliary tank contains 3.3 gal., sufficient for 
a half hour. 

The machine went through a number of wind tunnel. tests, 
and the best stabilizer setting was determined, and is such that 
a very satisfactory longitudinal stability was obtained. The 
stability of the machine is reported to be good under both high 
and low speeds. and the difference can hardly be felt on the 
control stick under these two conditions. The controllability 
is said to be remarkable on all three controls, and without 
tendency to act too quickly. In this respect it is comparable 
to the SE-5, while the maneuverability is comparable to the 
Nieuport. Due to the low wing loading and the high lift wing 
it has a slow landing speed which gives the pilot the feeling 
that he can land almost any place. 


It is interesting to note that the performance of this 
machine, with only 60 hp. and a wing curve which was 
designed for high lift while sacrificing added resistance at 
high speed has a better performance than most planes having 
the same loading per sq. ft. and per hp. This performance 
is gained chiefly on account of the fact that the motor permits 
a great saving on the fuselage resistance. 

The specifications as supplied by the manufacturer follow: 


Specifications of the Messenger 


CD, 6 6 bin coh ch das 0.4.6 hewn 4guensdiesie 20 ft, O in. 
DE oka ghedkenece aressdbecewnes 17 ft. 9 in. 
PE csabececeetgeseess eee, 5 en 6h 7 ft. O in 
Chord .. Veabenns a dackeed ; ... 48 in. 
tt shh awko eee nee as < saa ale Ged aes : a 45 in 
+ A BR Ory Aer oe ee COE ee 18 in. 
Wing curve .......-.-- eer iy rere rer, eo a _USA-15 
Area of main planes .... R eae coon. 152 sq. ft. 
Area of stabilizer .... 2.2.22 ssccceees i 12.3 sq. ft. 
Area of fin .........-. kg oe 4 ater asin 1.8 sq ft. 
Area of rudder ..... ox ey ear . 5.8 sq. ft. 
Area of elevator:........ ‘ ap RE ee oa ae ft. 
Horsepower ........-- cee e tear tenet eee eeenee ena 60 
Weight, empty ....... dre bbe mage a eRnn : eats 581 Ib. 
Useful load ...... d\n denen ebb ates ; 239 Ib. 
Weight, loaded ..... ' ; 820 Ib. 
Loading per sq. ft. ..... ; iin ke 5.4 Ib. 
Loading per hp. ..... 13.5 Ib. 
High speed .....*....- 95 m.p.h. 
Low speed ........++--- 35 m.p.h. 

10,000 ft. 


Climb in 10 minutes ... 


Holland Limits Flying 


So many continental airplane lines now cross Holland that 
some of the cities have adopted ordinances to prevent the 
air liners from flying so low as to become a source of danger. 
An ordinance adopted at The Hague requires the air pilots 
to keep more than 300 feet above the level of the city. 





THE SPERRY MESSENGER AIRPLANE 


ton. He received the degree of B. S. in Engineering Chemis- 
try from the Georgia Institute of Technology in 1908. 

Capt. Goodier entered the army in September, 1908, and 
was assigned to the Coast Artillery Corps. He transferred 
into the Aviation Section of the Signal Corps on September 
25, 1912. He received his primary flying training at the 
Curtiss factory at Hammondsport, N. Y., and completed his 
training at San Diego on December 26, 1912. He holds pilot’s 
license No. 200 and expert pilot’s license No. 10. Capt. 
Goodier was rated a military aviator on February 16, 1913. 
He started the army flying school on North Island, San Diego, 
Calif., with Lieuts. Geiger, Brereton, McCleary and Park in 
December, 1912. 

While a passenger with Glenn Martin during a flight on 
November 5, 1914, he had both legs broken when the airplane 
fell. He was in the hospital until January 3, 1916. Asa 
result of his injuries, he was retired from active duty on July 
1, 1916. He returned to active duty on July 11, 1916, ‘and 
remained in the army until May 20, 1919. During the war 
he held the rank of Lieutenant Colonel (temp.) Capt. Goodier 
started Chandler Field at Essington, Pa., in April, 1917. 
Later he was commanding officer at Gertsner Field, Lake 
Charles, La., from November, 1917, to April, 1918. His next 
duty was in charge of the Operations Section of the Air Ser- 
vice at Washington, D. C., until June, 1918. He was overseas 
from Sept., 1918, until December, 1918. On his return to 
this country, he was assigned as Air Service Officer in the 
Western Department of the Army. . He remained on this duty 
until his retirement in May, 1919. 





Airplane to Sell Trucks 


Truck salesmen have found the airplane the logical equip- 
ment for use in calling on the buyers for this product, R. C. 
Cole explains. His company, which has the agency in five 
states for the Master Truck and Grant Six automobile, has 
recently opened a branch house in Oklahoma City. 

Cole, who hails from Indianapolis, believes that the sale of 
Master trucks in this state can be greately increased and he 
has started some novel but business like methods of stimulating 
distribution. First he has secured the use of a combination 
aviator and truck salesman during the State fair. Exhibition 
flights will be given daily by the salesman who will place his 
plane on inspection at the salesroom at night. Any prospec- 
tive customer living in the state that cannot attend the fair 
will be called upon by the aviator in his spare time. Cole 


figures that he ean reach the farm home of any probable 
buyer in the state, sell a truck and return within several hours. 


Capt. Goodier is one of the pioneer army aviators. He ,. 








A German Diesel Airplane Engine 


A new type of airplane engine has appeared which possesses 
many novel features. It has been developed by Prof. Junkers, 
the noted German aircraft engineer. It has six cylinders and 
is noteworthy in the following respects: It operates on the 
two-cycle principle; it has no carburetor, fuel being ejected 
directly into the cylinders; it has no valves; there are two 


Greater fuel economy is an important consideration in 
aircraft sinee the non-stop ability of the machine is limited 
to its available fuel carrying capacity. The economy of the 
Diesel engine is due to the fact that the principle on which 
it operates is essentially more economical than that employed 
in the ordinary engine common to both aircraft and automo- 














DresEL AIRCRAFT ENGINE ON Test STAND 


opposed pistons per ‘cylinder and two crankshafts connected 
by gearing at one end. All these features are quite new to 
small engine practice although they have been used for 15 
years or more in the design of certain large stationary and 
marine engines. 

The advantages claimed for the new engine are: Greater 
fuel economy; increased simplicity; elimination of vibration; 
fire safety; and light weight. 

The funetioning of the engine is easy to understand. The 
pistons move in together and move out together. As the 
pistons move out they uncover the intake and exhaust ports. 
The intake ports are exposed by the right piston and the 
exhaust ports by the left. The exhaust ports are larger and 
are therefore exposed first. This permits the major portion 
of the exhaust gases to escape before the intake ports are 
uncovered. 

When the intake ports are opened pure air surges in, 
impelled by a blower located at one end of the crankcase. 
This air forees any remaining exhaust gas out of the chamber 
so that by the time the pistons shut off the ports on their 
return strokes, the chamber is full of fresh air. As the pistons 
move in they compress this air but before inner dead center 
is reached a measured quantity of gasoline is injected into the 
Space through the nozzle located just under the spark plug. 
Since the compression is very high, more than 200 pounds, 
as compared with less than 100 in the ordinary engine, the 
air is very hot so that the liquid fuel vaporizes instantly. A 
moment later a spark occurs to ignite the charge. 
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biles. Vibration is minimized since the forces generated by 
opposing pistons cancel each other. 

The engine is peculiarly fire safe since fuel is delivered 
directly to the engine cylinders; there is no dangerous mixture 
of air and gasoline outside of the engine; and not the same 
danger from fuel leaks that obtains in the ordinary engine. 

The low weight is due to the fact that there is a power 
stroke in every cylinder every revolution, or twice as many 
as in the four-cycle. 

This engine offers interesting possibilities for automobiles 
and motor trucks particularly since it can use low grade fuel; 


Section THROUGH THE DigseL ArrcrArT ENGINE 
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in fact the true Diesels run on crude oil. The aircraft engine 
developed by Prof. Junkers differs from the big Diesels in 
that it possesses an ignition system. In the big engines the air 
is compressed to 600 or 700 Ib. or more which renders it so 
excessively hot that the fuel takes fire the instant it is injected 
but with an aircraft engine such extreme pressures are out 
of the question, although the compression pressure used is 
more than twice that employed in the usual engine. 

The heating effect is not great enough to cause ignition of 
the fuel; therefore magnetos and spark plugs are fitted. The 
engine as it stands is hardly suitable for automobiles or motor 
trucks for the reason that its construction is too expensive and 
it cannot be throttled as well as the ordinary types but it 
may be possible to overcome these difficulties. The same 
criticisms naturally apply to the possibility of its use in the 
airplane. 


The New Handley Page Wing 


This is a statement regarding the Handley Page wing received from 
the Handley Page Co. and printed textually. It is not possible to say at the 
moment what are the quantitative results obtained with this wing.—Ep. 





The design of aircraft has, from the very commencement, 
been associated with the problem of safety in rising from and 
alighting on the ground. Anything which tends to promote 
slow speed, and therefore safety in landing, is necessarilly to 





THE HANDLEY PAGE WING 


the good of aviation. Technically, too, the high speed which 
an airplane can reach in the air is indirectly connected ‘with 
the landing speed. 

The specia] feature of the new Handley Page wing is, that 
by its use, landing speeds far slower than those obtained up to 
the present will be possible, or, conversely, greater loads can 
be earried or higher speeds obtained with the same horsepower. 

Another special feature of the Handley Page wing is that 
it has very much greater lift for every square foot of its 
surface compared with an ordinary wing and this is accom- 
plished by means of a most simple wing construction, which 
at first sight would seem to reduce rather than increase the lift 
of the wing. The construction consists in having slots right 
through the plane, connecting the lower and the upper sur- 
faces, and to the uninitiated it would appear that these slots, 
allowing the air to escape from the under to the upper surface 
of the wing, took away all the lift. Strange as it may seem, 
the reverse is exactly the case. The slots in the wing virtually 
convert a single wing into a number of wings, and _ increase 
the lifting power of the wing two or three times as much as in 
the ordinary construction. 

Supposing, for instance, that a machine today lifts a total 
weight of a ton and a half and has a wing area of 400 sq. ft. 
With the new construction it will be possible to lift the same 
weight with a wing area of only 200 to 300 sq. ft. In conse- 
quence, owing to their smaller size, the wings can be built 
much more stoutly without increasing the weight, and so all- 
metal wings become much more possible commercially. 
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Beyond this is the further and most important feature, 
With the high-lifting capacity of these wings it is possible 
to fly more efficiently at full speed. These new wings at 
full speed are inclined at larger and more efficient angles than 
heretofore, so that the lift is obtained with much less horse- 
power to drive the machines through the air. Up to the 
present it has not been possible to design machines heavily 
loaded and efficient such as this, because it would have meant 
the commercially impossible landing speeds of 70 to 80 miles 
an hour. Now, however, with this new construction, landing 
speeds smaller even than those now usual have been obtained 
with all the advantages described above. 

It is from a fundamental advance such as this that progress 
in aireraft will be made. First comes the improvement in 
basic principle, next the adaptation to engineering design 
and lastly operation in service at a decreased cost and with 
inereased reliability to the public. Time must elapse before 
the public will benefit from these advantages. Minor improve- 
ments may be necessary for their full advantage to be gained 
but there is no doubt that it is on advances such as these that 
the whole future of aircraft development depends. 

In viewing today the airplane fitted with an early type of 
this slot it is possible to see the beginning of the practical 
accomplishment in flying of what laboratory tests huve shown 
ean be finally accomplished. 





Meteorological Reports Reveal Curicus Facts 


Pilots at March Field, Riverside, Cal., are taking consid- 
erable interest in the meteorological feports compiled and 
posted twice daily in the school building, says The Fly Leaf. 
The meteorology station installed and operated by Signal 
Corps personnel is revealing many interesting facts that 
heretofore have somewhat mystified close observers of climatic 
and atmospheric conditions about March: Field. 

Often pilots have reported that it required more actual 
flying time to reach Rockwell Field, San Diego, than it did 
to return from that base to this school. They could not un- 
derstand this when the popular opinion prevailed that when 
flying south they always had a wind on their tail. Ground 
observations would bear out this belief but reports posted by 
the meteorological experts indicate that at various altitudes the 
wind direction is changed. 

Readings are taken twice daily from a small captive balloon 
and instruments which record altitude, direction, velocity, tem- 
perature and relative humidity. Corp. James H. Kearns 
prepared and the following wind-aloft report Thursday, Oct. 7. 
The first readings were taken at 8 a. m., and those following 
at 1:30 p. m. Observe closely the variations at various 

















altitudes : 
— A.M. REPoRT—-————_- P.M. REPORT 
Altitude Direction Velocity Altitude Direction Velocity 
(feet) (from) (m.p.h.) (feet) (from) (m.p.h.) 
Surface E 0 Surface N.W. 7 
100 E. 0 100 N.W. 7 
250 S.E. 0 250 N. 5 
500 S.E. 1 400 W.S.W. 4 
1000 S.S.E. 2 1000 S.W. — 
1500 Ss 2 1500 s.W. 3 
2000 S 2 2000 S.W. 2 
2500 s 2 2500 8.8.W. 4 
3000 S.W. 7 3000 8. 8 
4000 Ww.s.W. — 4000 s.W. 12 
5000 W.S.W. 23 5000 8.W. 21 
6000 S.W. 36 6000 s.W. 26 
7000 S.W. 36 7000 S.W. 37 
8000 S.W. 38 8000 S.W. 36 
10000 S.W. 38 10000 s.W. 29 
12000 S.W. 36 12000 W.S.W 28 





Temperature, 82 F. 


Temperature 49 F. ) 
Relative humidity, 62 per ct. 


Relative humidity, 93 per ct. 








Mexican Officials Given Flights 


Recently an official visit was made to Fort Bliss by 
several Custom.and Consular officials of Juarez. At the Post 
Commanders request, four of the visitors were taken up for 
fligts lasting forty-five minutes. General Fox, commanding 
the Juarez garrison, was proud to hold the altitude record for 
the visitors, reaching an altitude of 5,000 feet, and all ex- 
pressed themselves as having had a most enjoyable flight. 
























CHIEF OF AIR SERVICE 
With rank of Major General 
ses, GEE, Bases ht vpnsdcetnsctbdawedtaws July 1, 1920 
ASSISTANT TO THE CHIEF OF AIR SERVICE 


With rank of Brigadier General 


ee, WEES f35 nds ban tacadtenetedoncekas July 1, 1920 
Colonels 
et CE Es oso cvonwssundansatsenesecene July 1, 1920 
, WHRs 6c dcncchapncdacsdesanebiaw July 1, 1920 
Lieutenant Colonels 
Chandler, Charles De F.............seceeeee. May 15, 1917 
PRE, SOE Ths eb. ccsctncidesvabeenneeecn cae July 1, 1920 
Dabret, CHONG Go's 60s dccwnsewarecehucinebes July 1, 1920 
ee, BO er od 0 ines cnedencccsnsetheodteadaan July 1, 1920 
Baldwin, Theodore A., jr. (Inf.) (August 9, 1920) July 1, 1920 
Beck, Paul W. (Inf.) (August 9, 1920) ......... July 1, 1920 


Vanway, Charles W. (Cav.) (August 24, 1920) ..July 1, 1920 
Danforth, Charles ,H. (Inf.) (August 9, 1920)...July 1, 1920 


Miller, Archie (Cav.) (August 24, 1920)........ July 1, 1920 
Perkins, Alvin S. (Cav.) (August 24, 1920)...... July 1, 1920 
Fuller, Arthur L. (C. A. C.) (July 22, 1920)..... July 1, 1920 


Army Area Air Service Officers 


First Army Area 


First Corps Area—Includes the North Atlantic Coast Ar- 
tillery District and the States of Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut and Rhode Island; 
headquarters, 99 Chauney st., Boston, Mass. 

Commander, Maj. Gen. David C. Shanks. 

Air Service officer, Maj. Leonard H. Drennan. 

Second Corps Area.—Includes the States of New York, 
New Jersey, and Delaware; headquarters, Governors Island, 
New York. The Island of Porto Rico, with the islands and 
keys adjacent thereto, is, for administrative purposes, attached 
to the Second Corps Area. 

Commander, Maj. Gen. Robert L. Bullard. 

Air Service officer, Maj. Henry L. Watson. 

Third Corps Area.—Includes the States of Pennslyvania, 
Maryland, Virginia, and the District of Columbia; _head- 
quarters, Ft. McHenry, Md. (temporarily at Baltimore, Md.) 

Commander, Maj. Gen. Adelbert Cronkhite. 

Air Service Officer, Maj. Albert L. Sneed. 


Second Army Area 


Fourth Corps Area.—Includes the States of North Carolina, 
South Carolina, Georgia, Florida, Alabama, Tennessee, Missis- 
sipi, Arkansas, and Louisiana; headquarters, Ft. McPherson, 
Ga. (temporarily at Charleston, S. C.). 

Commander, Maj. Gen. John F. Morrison. 

Air Service officer, Maj. Henry B. Clagett. 

Fifth Corps Area.—Includes the States of Ohio, West Vir- 
ginia, Indiana and Kentucky; headquarters, Ft. Benjamin 
Harrison, Indiana. : 

Commander, Maj. Gen. George W. Read. 

Air Service Officer, Maj. Ira Longanecker. 

Sirth Corps Area.—Ineludes the States of Illinois, Michi- 
gan, and Wisconsin; headquarters, Ft. Sheridan, Ill. (tempo- 
rarily at Chicago, Iil.). 

Commander Maj. Gen. Leonard Wood. 

Air Service officer, Maj. William C. McChord. 


Third Army Area 


Seventh Corps Area.—Includes the States of Missouri, 
Kansas, Iowa, Nebraska, Minnesota, North Dakota and South 
Dakota; headquarters, Fort Crook, Nebr. 

Commander, Maj. Gen. Omar Bundy. 
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Air Service officer, Capt. Ira A. Rader. 

Eighth Corps Area.—Includes the States of Texas, Okla- 
homa,. Colorado, New Mexico and Arizona; headquarters Ft. 
Sam Houston, San Antonio, Tex. (For the purposes of ad- 
ministrative and tactical control in connection with the Border 
Patrol and field operations incident thereto, such part of the 
State of Arizona as lies west of the 114 deg. meridian and 
south of the 33 deg. parallel is attached to the Ninth Corps 
area. ) 

Commander, Maj. Gen. Joseph T. Dickman. 

Air Service officer, Maj. Henry C. Pratt. 

Ninth Corps Area.—Includes the North Pacific Coast Ar- 
tillery District, the South Pacifie Coast Artillery District; the 
States of Washington, Oregon, Idaho, Montana, Wyoming, 
Utah, Nevada and California; headquarters, Presidio of San ~ 
Franciseo, Cal. (temporarily at San Francisco, Cal..) The 
Territory of Alaska is attached to the Ninth Corps Area for 
administrative purposes. (For the purpose of administrative 
and tactical control in connection with the Border Patrol and 
field operations incident thereto such part of the State of 
Arizona as lies west of the 114 deg. meridian and south of the 
33 deg. parallel is attached to the Ninth Corps ‘Area.) 

Commander, Maj. Gen. Hunter Liggett. 

Air Service officer, Capt. Henry H. Arnold. 

The Hawaiian Department.—Includes the Hawaiian Islands 
and their dependencies; headquarters, Honolulu, Hawaii. 

Commander, Maj. Gen. Charles G. Morton. 

Air Service officer, Maj. John F. Curry. 

The Philippine Department.—Includes all of the Philippine 
Archipelago and troops in China; headquarters, Manila, P. I. 

Commander, Maj. Gen. Francis J. Kernan. 

The Panama Canal Department.—Includes the entire Canal 
Zone; headquarters, Quarry Heights, Balboa Heights, Canal 
Zone. 

Commander, Brig. Gen. Chase W. Kennedy. 

Air Service officer, Capt. Millard F. Harman, jr. 


Location of Air Service Units 


Wings 
Ast (Headquarters) .........--seeeeesees Kelly» Field, Tex. 
2d (Headquarters) ........... Langley Field, Hampton, Va. 
Groups 


1st Day Bombardment Group: Headquarters, Kelly Field, 
Tex. Troops: 11th, 20th, 96th and 166th Day ‘Bombardment 
Squadrons and 258th Heavy Bombardment Squadron. 

1st Pursuit Group: Headquarters, Kelly Field, Tex. 
Troops: 27th, 94th, 95th, and 147th Pursuit Squadrons. 

1st Observation Group: Headquarters, Manila, P. LI. 
Troops: 2d and 3d Observation Squadrons. 

1st Surveillance Group: Headquarters, camp at Fort Bliss, 
Tex. Troops: 8th, 90th, and 104th Surveillance Squadrons. 

1st Army Observation Group: Headquarters, Langley Field, 
Hampton, Va. Troops: Ist and 12th Army Observation 
Squadrons. is 

2d Observation Group: Headquarters, Honolulu, Hawaii. 
Troops: 4th and 6th Observation Squadrons. 

3d Observation Group: Headquarters, France Field, Canal 
and 7th Observation 


Zone. Troops: 5th (not yet joined) 
Squadron. 
Aero Squadrons 
1st Army Observation ..... Mitchel Field, Garden City, N. Y. 
Qd Observation ......c.cecceccccecccsces Fort Mills, P. I. 
3d Observation .........+-+ee0e. Camp Stotsenburg, P. L. 
4th Observation .......... Luke Field, Fords Island, Hawaii 
Flight A ........eeeeeeeees Schofield Barracks, Hawaii 
5th Observation ........+-.++- Mitchel Field, Mineola, N. Y. 
6th Observation ........-.-- Luke Field, Fords Island, Hawaii 
Tele CRMATUEOR, 4.0 < 'nc'c 0 6040 tee cesccres France Field, C. Z. 
8th Surveillance ..........-- td cbunasis taemhe McAllen, Tex. 
Flight B .......ccceccscecccees D. S., Cp. Bragg, N. C 
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DEE Sth echiesbces ences oes D. S. Fresno, Calif. 
DE niatedhe<ennc+cqubadeks D. S. Red Bluff, Calif. 
10th Corps Observation ....... Bolling Field, Anacosta, D. C. 
lith Day Bombardment ..... Kelly Field, San Antonio, ‘Tex. 
12th Army Observation ......ccccccscccccces Nogales, Ariz. 
i cehen seo 0s\sepheshinnsesacdeee Douglas, Ariz. 
20th Day Bombardment ...... Kelly Field, San Antonio, Tex. 
ee Kelly Field, San Antonio, Tex. 
50th Observation ............. Langley Field, Hampton, Va. 
CT ied 6 eWsd wasccetdetedeece a Fort Serevens, Ga. 
8 Re Langley Field, Hampton, Va. 
88th Observation ............ Langley Field, Hampton, Va. 
IE, wn. co vcrnp sadiobodererssb< Sanderson, Tex. 
ah Ee cade 6s ccd vbnbahasnds ce eens Del Rio, Tex. 
91st Corps Observation ............... Rockwell Field, Calif. 
i ? aera Puryear Field, El Centro, Calif. 
PEED dagivevecstcoece Kelly Field, San Antonio, Tex. 
DEEN. o chnadicsecsvess Kelly Field, San Antonio, Tex. 
96th Day Bombardment ..... Kelly Field, San Antonio, Tex. 
99th Corps Observation ...... Bolling Field, Anacostia, D. C. 
104th Surveillance ............... Camp at Fort Bliss, Tex. 
8 RE a re Post Field, Fort Sill, Okla. 
15Gte Ceeervatiom .... ccc nss Post Field, Fort Sill, Okla. 
DEL whe did cnc chwoes D. S. Fort Leavenworth, Kans. 
DEE a ccnbestceccecs Kelly Field, San Antonio, Tex. 
166th Day Bombardment ..... Kelly Field, San Antonio, Tex. 
258th Heavy Bombardment ...Aberdeen Proving Ground, Md. 
ie scoudevscostabsabebncs Camp Travis, Tex. 
Air Park Companies 
DE adaskecaucedsndeshesestd Kelly Field, San Antonio, Tex. 
Sl ote Rinerrndsobdues pee Kelly Field, San Antonio, Tex. 
Airship Companies 
Pint ntecnercungoess Camp Owen Bierne, Fort Bliss, Tex. 
tt iccngthnsaenseoomee Langley Field, Hampton, Va. 
Ln aia nd. Ack hida on aera Brooks Field, San Antonio, Tex. 
te. caches widaknaedoeaet Langley Field, Hampton, Va. 
Balloon Companies 
SE 200, ec pththenddeasanceneed Ross Field, Areadia, Calif. 
inks bk wheadidenssess eehe Ross Field, Arcadia, Calif. 


D.H. Atrptanes with 300 Hp. Hispano-Suiza Eneines tin ASSEMeLY DEPARTMENT OF THE DAyton Wricut Co. Factory 





9th Corps Observation ................. Mather Field, Calif. 


AVIATION 


Bs DB vboadchagsencssacdecetsensa aa Fort Ruger, H. T. 
PKG db <cedtands cused oniennae Fort Leavenworth, Kans. 
ke eee Brooks Field, San Antonio, Tex, « 
RE: Se Brooks Field, San Antonio, Tex. 
Se eee Brooks Field, San Antonio, Tex. 
DGD 9 sli sse00d 00d +0en 0660 Fort Omaha, Nebr. 
ML oda mae kw buie ee ae Brooks Field, San Antonio, Tex. 
Bt: BD 604 0s% 000006 00ccsbchenn eee Fort Omaha, Nebr, 
PSE aavssvascdeeesevogucemanl Ross Field, Arcadia, Calif. 
MCE ucactvesss qeenscusaeeun Fort Winfield Scott, Calif. 
OS errr ren Ross Field, Arcadia, Calif. 
BREED ctccveocesed ¢eceenvendeee buaeanenae Manila, P. I. 
eer Aberdeen Proving Ground, Md, 
BOD 6 650 bess o0n0esd0x0s ohne Lee Hall, Va. 
TS pre ae Fort Kamehameha, H. T. 
ES SE ere er nn D. S. Princetown, Mass. 
ibs rkdind pane scndadlog han Post Field, Fort Sill, Okla. 
DE itdat Adaaneed eekvaueeeee Fort Winfield Seott, Calif. 
aes ne Ross Field, Areadia, Calif. 
ee arr rr ee D. 8. Prineetown, Mass, 
ik EE esi du dcnénde np cidceeeneeees ee Manila, P. I. 
BD 26-%i0enu 004 onan g cane eee mas eee Lee Hall, Va. 
PTD wv chan sedcéede sts beilakeeetne aan Lee Hall, Va. 
rrr ee ee A Lee Hall, Va. 
eee Goodman Field, West Point, Ky. 
DUNG UR dk 0ses'eskcdnncees auneneeee Camp Benning, Ga. 
Photo Sections 
TD cs scene eases she ekeenee Camp at Fort Bliss, Tex. 
ee err Kelly Field, San Antonio, Tex. 
ON Perret er ere S., Camp Knox, Ky. 
BAD: as cccccvccecosessssdhunnweus eee Manila, P. I. 
DG ieie'ndsssdedaesdaeweaee Langley Field, Hampton, Va. 
OS SSO ee Honolulu, Hawaii 
DLAED é0ssadkukdaswntmeedenee France Field, Canal Zone 
ON! PPT ee Mitchel Field, L. I. 
} ree Crissy Field, San Francisco, Calif. 


Provisional Guard Company No. 3 
Provisional Guard Company No. 9 
Provisional Guard Company No. 
Provisional Guard Company No. 13 


In the Dayton Wright Airplane Factory 
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The Model 40 Flying Boat, which was sand tested, was 
manufactured by the Aeromarine Plane and Motor Co. of 
Keyport, N. J. The machine is a two place, pusher type, 
flying boat, equipped with a Curtiss OXX-6, 100 hp. engine, 
designed for training purposes. 

The ailerons are on the upper wings only and are connected 
by a cable running along the top of the upper wing. The 
ailerons extend about six inches beyond the trailing edge of 
the wing. 


Summary of Weights 





BOR oct dew sAd-4s hc cedk ene deaewbencaene 592.0 Ib 
E ngine GUD © i680 42:0k nk Foes cad een ees 650.0 Ib 

CO EE ee OF ry EEE Tt PERRY. x pt 542.0 Ib 
Te OE: ace snt she det sen bia’ eaeene te 87.0 Ib 
CHE. - ss. o%. chcliabie-dé as 40:4 cok oo eee eke 360.0 Ib 
Wend GE os atic. 662 tics nmr id boaan Candas 62.0 Ib 
CeeG, Te Sse a + 6 cade ctcnwedetetee ona ce 119.5 lb 
C8: S00 Gee eek s. okwctc ee eee 19.0 Ib 
PR OPE OT Poe Le CLES 36.0 Ib 
Petal welts Bi acs ks knee ta Loker wen 2467.5 Ib. 


Both wings are in two sections, the top attached by hinge- 
fittings to the engine section panel and the lower to fittings 
on the wing section of the hull. 

The spars are of I section spruce or Port Orford cedar of 
the finest quality of two laminations, bonded . with cassein 
glue. The upper front and rear spars are spliced in two 
places, in accordance with specifications. The spars are left 
solid at both the internal and external strut attaching points 
and also wherever any bolts are attached, such as the wing 
and aileron hinges and fittings for the wing float braces. The 
ribs are made of white pine, reinforced with fiber strips 
between lightening holes, and spruce cap strips. 

The ply veneer forms the nose or entering edge of the upper 
surface of both wings. False ribs are placed between the 
standard ribs from the spruce entering edge to the front 
spar. The internal wing struts are of square cross section, 
tapering to a round section at each end. Double wiring takes 
all drift stresses while single winding is used for truing up. 

The trailing edge is spruce and the outer edges are seven- 
ply spruce, curved to take the tensional pull of the cloth 
eaused upon application of dope. 

The lower wing is provided with band holes on the outer 
ends and sidewalks alongside the hull. 

Both the wings are connected by two pairs of interplane 
struts on each side of the body. These are made of three 
laminations of first class spruce or Port Orford cedar, 
machined to a streamline cross section on a Mattison strut 
machine. 

The lift wires are all doubled and 3/16 in. and 5/32 in. 
stranded cable is used. The landing wires are single 3/16 in. 
stranded cable; the nose wires are 5/32 in. cable and the 
stagger wires 1/8 in. eable. 

A triangular cabane is provided on the upper wing, made of 
steel tubing with four wires running to the wings to take the 
landing stresses of the overhand. The wing section is R.A.F.-6. 


Load Computations 


The loading for the sand test of the Model 40 wing structure 
was computed from data given in Aireraft Technical Note No. 
107. An example of the methods used in computing the load- 
ing and the weight of each bag is given on the following 
pages : 

1. Weights. 


Total weight of machine, full load .......... 2467 Ib. 
Total weight of wing structure, including 

ailerons but- not wing tip floats and braces 

nor engine panel ......+..+eseeeseeeeeees 542 Ib. 


. The net lift is equal to the total weight of the machine 
minus the weight of the wing structure. 
The loading of the upper and lower wings is obtained from 
the following: 
11 
W = — Aue + Ast 
9 





Test of Aeromarine Model 40 Wing Structure. 





W = Net lift ~ 
Au = Area of upper wing. 
A; = Area of lower wing. 


x = Loading per sq. ft. of lower wing. 

3. The first load applied to the wings designated “first unit 
load,” is equal to the net lift minus the weight of the wing 
structure since the zero reading wings are jacked up and do 
not support even their own weight. The method used in 
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GENERAL VIEW oF SET-UP 


computing the amount of load in each section and the load 
for each bag is the same as used for a “full unit load.” 
Net lift = 1925 Ib. 
Weight of wings = 542 Ib. 
“First unit load” = 1383 Ib. 
11 
1383 = — 2912 + 200z 
9 


1383 = 355.52 + 200z 





= 553.52 
1383 
I= 
555.5 
x = 2.49 lb./sq. ft. on lower wing. 
1lz 
—— = 3.04 lb./sq. ft. on upper wing. 
9 . 
291 X 3.04 = 885 lb. 


200 XK 2.49 = 498 bb. 
Total = 1383 Ib. 

A “full unit load” is equal to the net lift. This is con- 
sidered the actual load on the wing structure while in flight. 
The computations given are complete and show how all loading 
was computed. 

11x 
Net lift = 1925 = —— + Aw 

9 
1lz 

= —— 291r + 200z 
9 

== 355.52 + 200x 

= §55.5x 
1925 





555.5 
x = 3.46 lb./sq. ft., loading of lower wing. 
liz 
—— == 4,24 lb./sq. ft., loading of upper wing. 
é 9 
291 X 4.24 = 1233 Ib. 
200 XK 3.46 = 695 Ib. 


1925 Ib. 
Distribution of Load 


Eight-tenths of the load was applied on the forward six- 
tenths of the chord. 
Two tenths of the load was applied on the rear four-tenths 
of the chord. The following size bags were used: 
“A” bag, 22.5 in. X 11.25 in., Area 1.76 sq. ft. 
“B” bag, 22.5in. X12 in., Area 1.875 sq. ft. 






























































































































“C” bag, 24. in. X 7.5 in. Area l.25 sq. ft. 
Load, upper wing forward 0.6 of chord. 
1233 X 0.8 986.4 

== = 5.64 lb./sq. ft. 
0.6 X 291 174.6 
Loading bag “A”, 5.64 1.76 = 9.92 lb. 
Loading bag “C”, 5.64 & 1.25 = 7.04 Ib. 
Load, upper wing rear 0.4 of chord. 
1233 X 0.2 246.6 
- -— = = 2.11 lb./sq. ft. 

0.4 291 116.4 

Loading bag “A”, 2.11 X 1 
Loading bag “C”, 2.11 K 1 25 











675 = 3.95 lb. 
= 2.64 lb. 





Load, lower wing forward 0.6 of chord. 
692 < 0.8 553.6 

-———- = = 4.62 lb./sq. ft. 
0.6 200 120 


Loading bag “A”, 4.62 1.76 = 8.14 lb. 
Load, lower wing rear 0.4 of chord. 





692 & 0.2 138.4 

—- —_ = —— = L73 bb./sq. ft. 
0.4 * 200 80 

Loading Bag “B” = 1.73 X 1.875 = 3.24 lb. 
Loading Bag “C” = 1.73 X 1.25 = 2.18 lb. 


Bags loaded half the weight of those used for “full unit 


loads” were used for “half unit loads.” 
Preparations for Test 


of eight and ten ounce 
Each bag was 


The sand bags used were made 
duck, cut to size and sewed on a machine. 
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Wrre Dracram SHOwING Port WING StructuRE. STARBOARD 
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Front 


divided into four pockets in order that the loading would be 
evenly distributed. When sewing the bags, one side was left 
open so that bags could be loaded. 

The loading of the bags was based on the number of square 
feet covered by each bag. Three sizes of bags were used for 
the test. Each pocket of the bag was carefully filled with 
dried sand and the total weight of the bag was checked to 
within one ounce. 

The arrangement of the bags for the test was done in a 
systematic manner. Before laying out the bags were kept in 
piles, each pile containing a definite number of bags of one 
weight. A chart was made up giving the number of bags of 
various weights and sizes used for each load. From this data 
the loads were laid out in order, near the section to which they 
were to be applied. 

The bags for loading of the lower wing were arranged on 
the rear part of the staging provided for the loading of the 
wings. 

The loads were laid out in layers, each load being separated 
by long strips of wood. This method of separating the loads 
was used to make certain that only the required number of 
bags were taken for one load. Chalk marks on floor and wing 
separated each loader’s area of operation and gave him a 
starting point to pick up bags and to lay them on the wing. 

Jacks were used to support the wings while the loads were 
being applied and released while deflections were being taken. 
The number of jacks used was sixteen, these being placed 
directly under the strut points, overhand wire fittings and at 
the extreme inner points of the panels. There was no trouble 
experienced in using the jacks. 

The staging supporting the hull was made sufficiently 
strong so that no failure nor deflection would occur in this 
part. The staging was arranged to support the hull in such 
a manner that all stress would be carried by the wing struc- 
ture and the wing hinge fittings to the hull. 
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Suitable staging was erected for the loading of the lower 
panels. This staging being made of sufficient width to allow 
the lower wing loads to be laid out on the rear part. This 
staging was substantially built and joined together and no 
trouble in this respect was experienced during the test. Cross 
bracing was so arranged to hold the wing structure from 


collapsing in event of sudden failure occurring. 





Huy STAGING 

The test was conducted by Fred Keller, who represented 
the Engineering Department of the Aeromarine Plane and 
Motor Co. All work done in preparing for and conducting 
the test was entirely in his charge. Ensign Edmund A, 
Whiting, U.S.N.R.F., a Lieut. Alfred Bledsoe, 
Inspector of Naval Aircraft, U,S.N., and checked all com- 
putations and inspected and approve all work done. 

Two foremen, four recorders, and twenty-eight men were 
used in making the test. The duties of each are as follows: 

Foremen: Having charge of loading of one-half of machine, 
compris'ng one upper and lower panel; to see that all jacks 
were set up before load was applied; to supervise loading 
so that proper loads were placed in their proper places; to 
supervise lowering of jacks so load would be applied evenly. 

Recorder: Inspect jacks to see that loads was properly re- 
leased; read and record deflections for his particular section 
and report any signs of failure. 

Loader: To set up jacks to take load; load wings with 
required number of sand bags; release jacks after each load, 
in order that readings may be taken. 

Signals: All operations were conducted simultaneously by 
both sides in accordance with signals from a whistle operated 
by the engineer in charge of the test. According to a pre 
arranged system, signals were given to set up jacks, start 
loading, release jacks and take deflection readings. A signal 
was also given when failure oceurred for the men to stand 
clear of the wings to avert accident. - All instructions were 
given directly to the foremen, who in turn supervised the work 
of their men. The method of laying out the loads made it 
possible for the test to be completed in a short time. 


Procedure during Test 


1. The wings were jacked up just enough to remove the 
weight from the wires and members. 

2. Initial readings were taken on all seales by the recorders. 
Initial tension was read in all structure wires by means of 
“tension meters.” 

3. The “first unit load” was applied. This load is equal 
to the net lift minus the weight of the wing structure. 

4. All jacks were released. Deflection readings on the spars 
and struts and tensicn readings on all wires were taken. 

5. Wings were jacked up just enough to catch but not raise 
the wings. 

6. “Second unit load” was applied. This load is equal to 
the net lift on the wings. 

7. Jacks were released, deflection readings on spars and 
struts and tension readings on wires were taken. 

8. Wings were jacked up as in paragraph five above. 

All subsequent loads were applied in loads equal to full 
unit load in the same manner and the same operations were 
repeated with each loading. The loading was continued until 
five unit loads had been applied. Five unit loads is equal 
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83.3 per cent of the load required for a factor of safety of 
six. At this point, the sand bags were removed from the 
wings and after a period of one hour the “first unit load” was 
again applied and the difference between this reading and the 
first taken for the first load was taken as the permanent set, 
because the zero reading was taken with the wings jacked up 


AVIATION 
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that wire No. 5, inner bay, forward assumed two-thirds more 
load than wire No. 6, although tension in wires No. 3 and No. 
4 was nearly the same. No doubt this is due to the nose drift 
wire No. 12 leading to the No. 6 wire, terminal and carrying 
part of its load. On the other hand the stress analysis shows 
this condition. 


WIRE STRESSES 
EXTERNAL NOSE WIRE No. 12, 5/32 in. 





Load Number 0 1 2 

ee >. ee 100-180 100-370 50-250 
Left, corrected .......s0e0% 145 330 430 
Right, as read ..........4.- 100-95 100-180 100-470 


Right, corrected ........... 65 145 430 


3 4 5 5% 6 7 
50-365 50-510 50-620 50-680 50-720 50-850 

650 940 1160 1280 1360 1620 
50-285 50-395 50-480 50-650 50-650 50-750 

500 710 880 1220 1220 1420 





WIRE STRESSES 
LIFT CABLES 


No.1 — 5/32in. No.2 — 5/32 in. 


No. 3 — 5/32 in. 


No.4—5/32in. No.5—3/16in. No. 6— 5/32in. 





Load . 

Number As Read Corrected As Read Corrected As Read Corrected As Read Corrected As Read Corrected As Read aaa 
Left side. ..ccccoses 0 100-135 100 0 0 100-160 125 100-175 140 100-100 60 100-225 190 
Tats GEO cccecesces 0 100-135 100 0 0 100-225 190 100-185 150 100- 69 30 100-210 175 
Loft side .....cccs. 1 100-150 115 100-100 70 100-240 205 100-235 200 100-310 255 100-310 275 
EMME GRED 4 55:5 siaiow's’ 1 100-120 95 100-140 110 100-300 265 100-250 215 100-8300 245 100-260 225 
Left side ...csccees 2 100-210 1975 100-150 115 100-390 350 100-365 330 100-620 555 100-450 410 
Batt sh€e 8c wed e'se 2 100-160 125 100-190 155 100-460 425 100-3385 345 100-550 490 100-450 410 
RMRMD: cig 5.0 cdwiee's 3 100-245 210 100-200 165 100-480 445 100-525 485 50-440 760 50-225 380 
EGER GIGS ccccccsese 3 100-200 165 100-230 195 50-270 470 100-500 465 50-425 730 50-260 450 
EEE PIES occ e ccages + 100-300 265 100-255 220 300 530 50-350 630 40-590 1100 50-390 700 
MMR ds cacao 4 100-250 215 100-290 255 360 650 50-370 670 40-470 1025 50-380 * 680 
BeNE GIES 2 nw csiccecse 0 100- 70 50 100- 70 50 100-130 100 100-165 130 100-150 100 100-130 100 
MR ORMDL saa cade. oee 0 100-130 100 100- 70 50 100- 90 65 100-200 165 100-220 165 100-130 100 
Right side ......... 1 100-150 115 100-155 120 100-220 185 100-260 225 100-320 265 100-240 205 
RE OO os ae hans 1 100-175 140 100-150 115 100-170 135 100-280 245 100-330 275 100-240 205 
Right side .......-. 2 100-165 130 100-180 145 100-280 245 100-370 335 100-600 540 100-390 350 
Mines GOES. < oo cea sc 2 100-190 155 100-190 155 100-350 615 100-400 365 100-575 510 100-390 350 
Se eee 3 100-180 145 100-170 135 100-500 465 190-500 465 50-380 640 100-490 450 
Right.side .......- 3 100-220 1385 100-215 180 100-420 285 100-500 465 50-450 780 100-520 480 
Right side ......... 4 100-230 195 100-190 155 280 190 50-260 450 49-450 975 50-340 610 
Right side ........-- 4 100-270 230 100-250 215 290 510 50-330 590 40-445 962.5 50-360 640 





NotTE:—Column denoted by “Corrected”’ gives stress obtained from the 


so that they were not carrying their own weight. 

The loading was continued by the addition of a load equal 
to four unit loads. Due to heavier loading on forward part 
of wing two bags had to be used for this while only one was 
used on the rear 0.2 of wing. At this point the loading equals 
a factor of five or 83.3 per cent of the required load. The 
loading was continued by addition of half unit loads until six 
unit loads had been applied. This is the total load’ required 
by specifications for a factor of safety of six since gross 
weight of machine is under five tons. The seventh and eighth 
unit loads were applied in full unit loads and about one 
minute after the jacks for the eighth load had been released, 
the upper rear spar on the right side failed in the inner bay. 


The following method of taking readings was used: Linear 
graduated scales were secured to the under surface of the 
wings in a vertical position at strut points, points of attach- 
ment of overhand wires, midway between these points, and at 
the extreme tips of the wings. Fixed light wires, tightly 
drawn in a horizontal direction were led past the edges of the 
seales. The deflections were determined by reading the 
movement of the seales relative to the wires. Deflections were 
read to eights of an inch. Means were provided for taking 
deflections on all struts. 

Stresses in all structure wires were taken through the fourth 
load on lift and stagger wires and through the seventh load 
on.the nose wires by means of tension meters. These instru- 
ments were calibrated on an Olsen testing machine before using 
and checked again on wires similar to those in the wing 
structure, after the test was finished. The rear outside strut 
No. 2 on the right side showed considerable deflection. After 
failure of wing spar this strut returned to zero deflection. A 
compression test was made on this member after removal 
from the machine. 


Readings were taken on all struts by means of cords held 
taut during deflections by elastic bands at each end. A scale 
was attached to the center of the strut and the deflections 
determined by noting the movement of the scales past the 
cord. The seales were attached on the leading edge of the rear 
struts and the trailing edge of the front struts. 

It will be noticed that the tension in the wires No. 3 and 
No. 4, middle bay was about twice that of the overhang wires 
and that tension in wire No. 6 was about the same as that in 
wires No. 3 and No. 4. It is particularly interesting to note 


Calibration Curves for Larson Tensiometer. 


WIRE STRESSES 
STAGGER WIRES 





Load No.7—% in. No.8—¥% in. No. 9—¥ in. No.10—%in. 

Num-_ As Cor- As Cor- As Cor- As Cor- 
ber Read rected read rected read rected read rected 
Left side 0 100-230 205 100-200 175 100-110 90 100-195 170 
Left side 1 100-200 175 100-200 175 100- 95 75 100-205 180 
Left side 2 100-200 175 100-160 135 100- 60 45 100-210 185 
Left side 3 100-150 125 100-140 115 0 0 100-220 195 
Left side 4 100-115 95 100-110 90 0 0 100-230 205 
Right side © 100-120 100 100-330 810 100-190 165 100-160 135 
Right side 1 100-100 80 100-320 300 100-210 185 100-270 245 
Right side 2 100-125 105 50-140 230 100-170 145 100-170 145 
Right side 3 100-210 185 100-260 235 100-110 90 100-175 150 
Right side 4 100-215 190 100-220 195 100- 65 50 100-160 135 





Nove:—Column denoted by “Corrected”’ 


Y : 0 obtained from 
Calibration Curves for Larson Tensiometer. 


gives stress 

The port and starboard stagger wires which are in the same 
relative position were plotted together in order to compare 
the manner in which they took the load. With the exceptions 
of port wire No. 7, all slackened up. The curves are nearly 
parallel thus indicating no local peculiarity. Wire No. 7 led 
to the fitting at struts No. 2 and No. 10 which moved in such 
a way as to increase the distance, thus indicating the tension 
in the wire. 

The port nose drift wire took on equal increments in tension 
stress with each unit-load. However, the starboard wire stress 
followed a curved line with a horizontal step in it, due to the 
volt holding the wire clip crashing the deck clamp and elonga- 
ting the hole. Of course, this relieved some of its load and 
let the wing back slightly. 

Failure 

The drift wire terminal on the hull right side started to 
elongate the hole in the deck clamp at five and a half and 
six unit loads, as shown in wire tensions obtained and obser- 
vation of tire clip on hull. 

At the sixth load it again took additional stress and 
continued to do so until spar failure. It is not possible for 
this bolt to pull out without breaking through the deck clamp 
due to metal fitting on inside of deck clamp. 

About one minute after the jacks had been lowered for the 
eighth load, failure occurred. The upper rear spar on the 
right side failed in the inner bay by combined compression 
and bending. The breaking of the wing spar caused the 
stress to be carried by the lower forward hinge connection 
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right side, which spread out, due to cotter pin shearing off 
and the hinge pin bending. Finally this let go and left wing 
crashed to scaffolding erected to catch wing at failure. 

The outer rear wing strut No. 2 on the right side showed 
considerable deflection and after the wing test a compression 
test was made on this member. 

Strut fittings on upper rear beam outside struts Nos. 10 and 
2, turned loosening the rear lift wires of sets, terminating at 
these two fittings. 

The lower forward left wing hinge pin bent silghtly although 
no sign of tendency to fail showed up in upper left rear spar 
inner bay. 

A specimen was cut from broken spar near break for the 
determination of moisture content and specific gravity. The 
following results were obtained: 

PD soctcvveddcesedeses 8.9 
EE vn a kin ndneeeee cess 0.359 

The wing structure carried safely a load equal to a factor of 
seven and failed when the eighth load was applied. This gives 
a factor of safety of seven plus. 

The wing structure showed an ultimate strength of 16.7 
per cent plus greater than the factor of safety specified. The 
machine is deemed to have passed the test satisfactorily with 
regard to wing structure. 

The left hand of the wing structure successfully carried a 
load equal to a factor of safety of eight. 

83.3 per cent of required load for factor of safety of six 
instead of 80 per cent as per specification was applied before 
betting the permanent set, because it is not possible to apply 
unit loads and have 80 per cent on the wing at the same time. 

Attention is directed to the support given by the nose drift 
wire and the importance of this wire. 

Characteristics of Model 40 Flying Boat 
.. Pusher Flying Boat 


per cent 


ER, bo 50 6 1:4 0-06 6.04 bee wd 


CL 2.4.04 i dard. es 6.40 040046404604 28 ft. 11 3/16 in. 
Ce cide visabiabwacdedweecsde6ciae 12 ft. 7 in. 
5 cn cha ne des ObSGE6 OSS 440606046 1969 Ib. 
_ ee i APPT rer Ire TeT rere eee eee 2467.5 Ib. 
rrr reTreriT Tr Tr er ete Te 48 ft. 6 in. 
EE ee ey ae er ere ee eee 501 sq. ft. 
PEE ccsececeeeeccosesnasseceres sccenses R.A.F.-6 
UPPER WING 
DMiAtinakdsadeehe6i.ded ne abnetsadatios eaves 48 ft. 6 in. 
DE At ehtede kad beenessebh hens S0666o0H08 301 sq. ft. 
Pt Se divedeus sé GbE Cea MOResakioncstoees 6 ft. 3 in. 
i OCD «obese cis ddc KOS eeKO sdb Coe8 8 deg. 5 min. 
OE re ee eee ee eee 176 deg. 
LOWER WING 
Dts) 6b giehdewedu nt ee de0eemmeseddes 5 0s64 37 ft. 8 in. 
Di cise ea eatheon din genehew eae etaquscete 200 sq. ft. 
Th. wen eee he dides Melés 4 od eee aan o4 « errr. - £ & 
i PO i. eect eeccs eceeeaees oh we ae 2 deg. 
ee a el nee wt 2 alae Se 176 deg. 
CE Hid ie tibkdecateecdecéeeadcdvewees qe ee 8 in. 
GROPP CT TIT TCL eee 6 ft. 6 in. 
PE ccccackhhwtes sh bawsss cae devescéi cess anges None 
Angle of incidence of stabilizer ........... ae 1 deg. 30 min. 
Pi PE CED. cccncen cdc seeoe 6600 si ove '* & 3 
rr se ea Paha tide eebovens 25.6 sq. ft. 
PMP ccoccecetectecseesastuccses co (‘aE a 
GRR GE GREE ac cc ccstccenccccsceces , .. 39.0 sq. ft. 
PE ccc tae@auedbhosecaheweos OS ay 15.0 sq. ft 
Ee 6 > ie Oa de tai Lk wads SOCOM CHOC Ose bas Eee None 
ee SOPOT VT CTT UTC UCTLTe Curtiss OXX-6 
Horse Power at 140 r.p.m. ............. P 90-100 hp. 
Propeller, ‘“Falcon’’ Jamestown ......... 8 ft. 2 in x 5 in. 
CORE ‘cc nce bc dan seovove idageant comes es _ Ce 
Fnel consumption Ib./Bhp./hr. ........ a’ si . 0.55 Ib 
Lead per aq. ft. of ares ......ccccsccess , ~ 4.92 Ib 
i cho bs ebb eer weeccaee eekaalle oe . 24.7 Ib 
Maximum speed ...........--- A Pee Te eee 72 m.p.h 
ee SPP eee eee eer 
Rate of climb (10 minutes) ............... AP ee 2600 ft 
SE vcs a eschabdesodecoerccebuceceocsen ‘ Baas 8000 ft. 
OS NEE er rere rye ee ee ee 4.45 hrs. 





French Airplane Industry 


The French Chamber of Deputies has appropriated almost 
300,000,000 franes for military and commercial aircraft devel- 
opment. Reports just released from the French Chamber of 
Deputies state : France possessed 120 airplanes of 14 different 
makes in 1914. There were in France at the time of the armistice 
(Lwned by the French government) 11,836 airplanes and 
1,264 hydro-airplanes. There are at present 30,000 motors in 
France. The French Government produced 56,000 airplanes 
and 3,000 hydro-airplanes during the war. More than 100,000 
motors were built. There are now more than 18,000 licensed 
air pilots in France. Just before the armistice French fac- 
tories were producing an average of 2,800 airplanes and 4,500 
motors per month. 


AVIATION 
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Civil Service Aviation Supply Expert 


The United States Civil Service Commission announces an 
open competitive examination for aviation supply expert on 
December 8, Grade I, $1,800 to $2,400 a year; Grade II, 
$2,400 to $3,000 a. year. Vacancies in the office of the Chief 
of Air Service, War Department, at the salaries listed above, 
and vacancies in positions requiring similar qualificatons, at 
these or higher or lower salaries, will be filled from this exam- 
ination, unless it is found in the interest of the service to fill 
any vacancy by reinstatement, transfer, or promotion. 

The entrance salary within the range stated for either grade 
will depend upon the qualifications of the appointee as shown 
in the examination, and the duty to which assigned. 

Bonus.—After six months’ satisfactory service appointees 
at annual compensation of $2,500 or less may be allowed the 
increase granted by Congress of $20 a month. 

Citizenship and sex.—All citizens of the United States who 
meet the requirements, both men and women, may enter this 
examination; appointing officers, however, have the legal 
right to specify the sex desired in requesting certificaton of 
eligibles. 

Duties.—The duties of the position consist of the intelligent 
filling of requisitions; proper distribution, according to type 
of material, with due regard to location and storage facilities; 
and estimating for the requirements of the Air Service. 

Subjects and weights.—Competitors will be examined in 
the following subjects, which will have the relative weights 
indicated : 

Sub jects. Weights 
1. Spelling (twenty words of more than average 

END 5.600500 sceccendbnoutaesbaseee stdevaen 10 
2. Arithmetic (fundamental rules, common and decimal 

fractions, pereentage,'and their business application 20 
3. Penmanship (the legibility, rapidity, neatness, and 

general appearance of the competitor’s —e 

in the subject of letter writing) ................. 10 
4. Letter writing (a letter of not less than 150 words on 
some subject of general interest. The competitor may 
select either of two subjects given) ............2200- 20 
. Copying and correcting manuscript (test in making a 
smooth, corrected copy of a draft of manuscript which 
includes erasures, misspelled words, errors in syn- 


e 
— 


SN, MOU: 5. & cniee.ne ae kw e eee pad aaa b Cae we 10 
GC. Ta GE GUNNS 2g inc ois nick dasénseoees 30 
PRE x0 vnspnocsccnnss iamheseen i Rel eees omee 100 


Training and experience.—Applicants for Grade I must 
show that for at least two years they have been employed in 
military or commercial establishments in positions in which 
the principal duties involved the handling, distribution, and 
storage of supplies, the filling of requisitions therefor and the 
eonducting of correspondence and the keeping of records rela- 
tive thereto. 

Applicants for Grade II must show an additional year of 
such experience. 

Special eredit will be given for experience in supervising 
the work of large supply divisions and in the practical hand- 
ling of storage problems in all Air Service activities. 

Classes of supplies.—It is desired to secure eligibles who 
have handled supplies in one or more of the following classes, 
and applicants should state definitely which class or classes 
of materials they have handled. 

(1) Airplane, airplane engines and spare parts. (2) Radio 
supplies. (3) Photographie supplies. (4) Balloon and airship 
supplies. (5) Small tools. (6) Machine tools. (7) Machinery 
woodworking and general). (8) Fabrics. (9) Chemicals. (10) 
Hardware. (11) Aireraft armament. (12) Airplane woods. 

Age.—Applieants must have reached their twentieth birth- 
day on the date of the examination. 





Pacific Aero Club Membership Drive 


The Pacific Aero Club is conducting a membership drive 
to get more people interested in aviation. It has waived the 
twenty-dollar initiation fee and is taking in members by 
allowing them to pay three months in advance. 
anyone interested in aviation to beeome a member. 
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The object of this note is to draw attention to a misconcep- 
tion of the theory of screw propulsion which appears in much 
good work now being done. 

This misconception lies in the combination of the Froude 
inflow theory and the Drzewiecki blade element theory used 


























Fia. 1 


in conjunction with aerofoil characteristics obtained from tests 
in an air tunnel. 

To explain further one must refer briefly to the various 
theories which are put forward to account, wholly or partially 
for the behavior of a serew propeller. 

The theory and method of design in use for aircraft propel- 
lers is that due to Drzewiecki and modifications of it. The 
method in its simplest form consists in considering a tangential 
element of the blade as an aerofoil. Each element has a 
velocity relative to the air which is compounded of the forward 
velocity V of the propeller and a tagential velocity v, = 
2xrn due to its rotation (see Fig. 1). If 98 = the angle made 
by the chord of the element with the plane of rotation and 
9 = tan” V/2arn, then the angle of incidence of the elemen- 
tary aerofoil to the relative air is 98 —g. Knowing this angle, 
one can obtain the lift and drag of the element from the tests 
of the aerofoil in an air channel, and from this data it is a 
simple matter to deduce expressions for the thrust, torque and 
efficiency of the element and of the whole blade. 


_A modification of this method of examination is based on 
some conceptions due to R. E. Froude. It is supposed in 
Froude’s theory that the propeller is replaced by and is equiv- 
alent to a special kind of dise moving at a velocity V relative 
to the air and having some means of imparting a steady 
pressure to the column of air passing through it. The column 
of air is assumed to be of streamline character in the sense 
that the value p -+ 1/2pv’ remains constant at all points in 
the stream. 

Under this condition the column of air will be subject to an 
acceleration for some distance in front of and behind the 
propeller dise and it is shown by equating the rate of change 
of momentum to the thrust that one half of the total increased 


air velocity due to the thrust takes place before the time the. 


air reaches the actuating disc. Hence, if » = total increase 
in velocity of the air due to the thrust (usually termed the 
outflow velocity) then the axial speed of the air at the actua- 
ting disc or propeller is not V but V + v/2. 

Dr. Stanton has shown by experiments at the National 
Physical Laboratory that Froude’s assumption as to approx- 
imately streamline flow is fully justified as far as the inflow 
and the passage of the air through the dise is concerned. 

At first sight it would therefore appear that in the blade 
element method the assumption that the axial component of 
the relative air velocity is equal to the forward speed of the 
propeller is erroneous, and should be replaced by a value 
equal to V + v/2 or at least by a value equal to V + xv 
where x is some constant less than unity. 

This, however, is the misconception to which reference was 
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made in the opening remarks. The inflow and outflow on a 
propeller is simply the flow of air caused by the lift and drag 
reactions on the aerofoil elements. It exists both when the 
aerofoil is tested in the wind channel or is used in the pro- 
peller blade. In the propeller it is a flow turning with the 
blade which (apart from the blade interference) continues. 
to attack the air at an angle of incidence of 98 — 9. 

Since no account is taken of the inflow when measuring the 
angle of incidence of an aerofoil in the air channel, none 
should be taken in applying the results to the aerofoil in the 
propeller blade. 

Observations such as those of Dr. Stanton might perhaps 
throw doubt on the idea of a flow turning with the blade for 
this would mean a varying air velocity while his measurments 
gave the velocity at any one point as constant and agreeing 
well with the Froude assumptions. 

It must, however, be borne in mind that all Dr. Stanton 
could measure was the average velocity at any given radius. 
If, for instance, a full size propeller rotates as 1,200 r.p.m. 
a model would rotate at about 2,400 r.p.m. The blades would 
thus pass the point at which measurements were being taken 
80 times per sec. In such condition it is easy to see that a 
liquid manometer connecting the two ends of the pitot tube 
could only read a mean speed quite different from the real 
instantaneous speed. In order to measure exactly the real 
speed of the air at any point in front of or behind the 
propeller it is necessary to make use of some apparatus whose 
readings are not affected by the inertia of its moving parts. 

M. Drzewiecki has succeeded in making measurements of 
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the real speed at any particular point behind a propeller. by 
use of a strobometer. 

This strobometer was connected between the pitot tube, used 
to measure the velocity, and the manometer. Its function 
consisted in connecting the two only when the propeller was 
in a definite position relative to the pitot tube. The mano- 
meter being thus connected to the pitot tube once in a revo- 
lution and always at the same point relative to the blade, 
measured the true velocity at that point. 

The strobometer was driven by a flexible coupling from the 
shaft and by adjusting this coupling it was possible to take 
the pitot tube reading at various positions relative to the blade. 

The actual apparatus will be found fully described in M. 
Drzewiecki’s work, “Theorie Generale de L’helice,” 1920. 

The results of his experiments are interesting and throw 
light on this question of inflow. One such result is shown in 
Fig. 2 reproduced from this work. 

In this test the pitot tube was placed 30 mm. behind the 
model at a radius of 300 mm. from the axis of rotation. The 
model propeller was 400 mm. radius and consisted of a 
single blade, the centrifugal pull of which was- balanced by 
a counterweight. The angle of incidence on the blade was 
3 deg. when the model turned at 1,500 r:p.m. in a channel air 
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speed of 16 meters per sec. The speed of the air was measured 
at twenty points on the circle relative to the blade. Fig. 2 
was thus obtained. 

It will be seen as the blade passes, the speed of air increases 
rapidly from the channel speed of 16 meters per sec. to just 
over 21 meters per sec. and then steadily diminishes to the 
channel speed slightly before the blade completes the revolu- 
tion. 
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It is clear, therefore, from this experiment that, in this 
ease at least, the blade is not affected by its inflow. Fig. 2 
shows ‘that the blade is always attacking air, the axial veloci- 
ty of which is the speed of translation only. In Fig. 3 two 
curves similar to those in Fig. 2 have been superimposed but 
displaced by 180 deg. This gives an approximation to the 
variation of speed at a given point behind a two-bladed pro- 
peller. Figs. 4 and 5 show the same for a three and four- 
bladed propeller. 

In the case of a two-bladed propeller it will be seen that 
each blade is attacking air having an axial speed equal to the 
speed of translation plus a small amount AB of the inflow on 
the previous blade. This amount, for convenience, is called 
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the interference flow. In the case of the three blades each 
blade attacks air having a velocity equal to the speed of 
translation plus the interference flows CD and CE from the 
previous two blades. 

Similarly with the four blades, any one blade is influenced 
by the inflow set up by the previous blades, but not by the 
inflow caused by itself. 

In each of the figures the dotted curves show the flow caused 
by each blade separately and the full curves give the resultant 
speed variation at the point of measurement. This latter curve 
is only approximate since the interference flow will have a 
secondary effect on the inflow and outflow. The chain line 
gives the average speed, and since the point of measurement 
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was only 0.037 D between the plane of rotation, this speed 
may be considered approximately as the inflow speed. 

It is not possible, of course, from this particular experiment 
to state as a general law the portion of the inflow which should 
be added to the speed of translation in order to give the true 
axial speed of air which the blade is attacking. The exper- 
iment suggests, however, the fraction cannot be taken as a 
constant but may vary with other factors such as the number 
and width of blades. 

In the following table the interference flow is shown in 
column 2 as a fraction of the average inflow velocity, and if 
we assume that the mean inflow velocity is half the mean 
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outflow velocity then column 3 shows the interference flow as a 
fraction of the outflow. 


1 2 3 
No. of Interference Flow Interference Flow 
Blades Mean Inflow Mean Outflow 

1 0 0 

2 0.388 0.194 

3 0.532 0.266 

4 0.65 0.32 

0.98 0.49 


In Fig. 6 the values in column 2 are plotted against the 
number of geometrically similar blades. 

These values need checking by further experiment before 
their quantitative values can be entirely accepted. They are, 


















































ro —I 
0-38 + i al 
3 any 
Ss 
& 
06-—y a 
Pd - 
wigs 
& we Ps 
& 
OB} Ere 
AE ry 
o-2 
N° dr mse 
is) ' 2 3 4 5 6 7 8 


Fia. 6 


however, significant, and throw light on what has for some 
time been a subject of controversy. 
They indicate that— 
(1)The conception that a propeller blade is influenced 
by its own inflow is erroneous. 
(2) The propeller as a whole is, however, affected by the 
inflow, but that is due to blade interference. 
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(3) With a small ratio of total blade width to diameter 
the simple Drzewiecki is approximately correct, while with 
a large ratio the inflow theory with the inflow factor of 0.5 
is correct. For propellers normally in use a compromise 
depending on the ratio is justified. 

These recent experiments of Drzewiecki also give weight to 
the idea (often suggested but only recently experimentally 
tested by R. M. Wood at the Royal Aireraft Factory) that 
corresponding blade elements of successive blades in a pro- 
peller were equivalent to an infinite multiplane with a back- 
ward stagger and that blade interference might be corrected 
for by testing an aerofoil as one of such a multiplane series.— 
The Aeronautical Journal. 





Army Air Service Personnel 


Recent assignments of Army Air Service personnel include 
the following: Lieut. Col. James E. Fechet has been detailed 
as Chief of Training and Operations Group, vice Brig. Gen. 
William Mitchell appointed assistant chief Air Service. Major 
John PD. Reardon has been detailed as assistant to chief 
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Procurement Division; acting chief, Production Section; 
acting chief, Inspection Section, Supply Group. 

Majors Rush B. Lincoln and John W. Simons, jr., Capt. 
Maxwell Kirby, members and Lieut. Hubert V. Hopkins, 
recorder, compose a new board which will consider applica- 
tions for appointment in the Aviation Section, Signal Officers’ 
Reserve Corps, relieving the board which was appointed April 
10, 1920. 

Capt. Lloyd N. Keesling has been assigned as education and 
recreation officer for the Air Service, Washington, D. C. 
Capt. Frederick F. Christine has been appointed transporta- 
tion officer of the office of chief, Air Service, relieving Lieni. 
Earl G. Harper, Inf., transferred. Capts. James F. Doherty 
and Ralph P. Cousins have been assigned to the Air Service 
Advisory Board. 

Recent assignments to groups, office of Chief of Air Ser- 
vice, are as follows: Training and Operations, Capt. Henry 
Abbey, jr., Lieuts. James B. Carroll, William E. Connolly, 
George W. Goddard, Clifford E. Smythe; Administration, 
Capt. Horace N.. Heison, Lieuts. James E. Duke, jr., Hugh 
C. Downey, Kenneth C. MeGregor, Harold Lee George. 





A Variable Surface Airplane 


The accompanying illustration shows anextremely interesting 
French machine, with variable wing, recently flown before the 
French Technical Section at Etampes. 

The machine has its upper plane in three parts, one of which 
forms part of a fixed biplane truss, while the other two are 
moveable, one sliding forward and the other backward. 

Constructional details are not available at the moment, and 
it would be interesting to know the way in which loads are 


enables the pilot to vary the wing surface from thirty to fifty 
square meters and alter his speed from 60 to 200 kilometers an 
hour. The surface variation is made in the upper plane, which 
is constructed in three parts. One of these is fixed, but the 
two others are movable, one gliding forward and thé other 
backward. The center of pressure is kept constant by giving 
the forward and rear wings a different displacement. 

The pilot starting out with the wings at full stretch rose 
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A VARIABLE SURFACE AIRPLANE 


transmitted from the movable plane when extended to the bi- 
plane truss. No doubt the cambered supports shown in the 


photograph assist in this transmission of stress. 

The chord of the upper plane is 5 ft. 4 in. when normal, and 
10 ft. 8 in. when the movable surfaces are displaced. The center 
of pressure motion remains unchanged by having one movable 
part moved forward and the other rearward. 


The speed range is from 125 miles to 37 miles an hour. A 
pertect landing was made on test, with a landing run of only 
120 fe. - 

The plane was designed by Levavasseur and Gastambide 
and flown by the aviator Grandjean, after whose demonstra- 
tion of its power it was officially accepted by the commission. 


The machine is a 250 hp. biplane of which a new mechanism 


to a considerable height. Then wishing to increase his speed 
he began contracting the wing’s surface. The operation took 
about a minute, during which time the plane gathered speed 
until it was flying at 200 kilometers an hour. 

When he wished to land, the pilot again increased the 
surface and glided down gently at 60 kilometers an hour and 
made a perfect landing. The arrangement of the rear wing 
of the upper plane enables the pilot, at the same time as he 
expands it, to alter the angle of incidence. 

Military experts who saw the exhibition declare themselves 
well satisfied that a great step is made by the invention toward 
securing safety of landing of an airplane which can at the 
same time be capable of great speed. The mechanism is 
claimed to be both simple and strong and the trials carried 
out did not develop any faults. 





























took place at the club house at 11 East 38th street, New York 
on. November 8. Three hundred and eighty-five members of the 
club were present in person or by proxy. The meeting was 
held in the dining room, and which was filled by the seventy 
members who were present in person. 

The meeting was opened by Charles Jerome Edwards, the 
first vice-president, in the absence of the president ‘who was 
delayed. Jefferson deMont Thompson, the president later took 
the chair. The first in the order of business was the reading of 
those sections of the by-laws calling the meeting and the affi- 
davit of the secretary concerning the sending of the prescribed 
notices. The minutes of the last annual meeting and of the 
special meeting of August 16 were read and approved. The 
proxy committee made its report which was approved. 

The new business consisted of a set of amendments to the 
by-laws which were presented by Prof. Charles Lane Poor. 
For the most part they consisted in changes of phruseolgy and 
were intended to bring the by-laws in harmony with the 
changes made by the consolidation with the American Flying 
Club and to remove any of the specific provisions of the specia!| 
meeting in August. 

Two sections of the by-laws were somewhat radically chang- 
ed. The first provided for an increase in the number of gov- 
ernors Class B from six to nine. The intention is to allow 
more sections of the country to be represented on the board of 
governors. Some discussion ensued on this point. The opinion 
was expressed that other sections of the country believed that 
the Aero Club of America was attempting to concentrate 
aviation in New York. Other speakers said that the real and 
original function of the club was to represent the entire United 
States, as is indicated in the name, 

The second radical change consisted of a complete change of 
the chapter of the by-laws relating to discipline. The changes 
were discussed at the meeting in August but could not be in- 
corporated at that time owing to the sections of the by-laws 
relating to the notification of members. The chapter as 
amended reads as follows: 

“Section 1. At any regular or special meeting of the board 
of governors, by a vote of three-fourths of the governors pre- 
sent at such meeting, any member, against whom charges have 
been made, may be suspended or expelled from the elub for 
any cause considered, in the judgment of the board, as being 
inimical to the welfare or best interests of the club; provided, 
however, that a copy of the charges ‘shall have been mailed 
to the address of such member as it appears upon the records 
of the club at least ten days prior to the date of the meeting, 
and that, at such meeting, he be given an opportunity to be 
heard thereon. 

“See. 2 At any regular or special meeting of the house 
coramittee, by a majority vote of the members of the commit- 
tee, any member of the club may be suspended from any or 
all privileges of the club house for a period not exceeding six 
months for any infraction of the house rules or for conduct, 
within the club house, deemed inimical to the welfare or best 
interests of the elub; provided, however, that a copy of the 
charges against such member shall have been mailed to his ad- 
dress as it appears upon the records of the club at least five 
days prior to the meeting of the committee, and that at such 
meeting, such member shall be given an opportunity to be 
heard thereon.” 

A further section of the amendments that was commented 
on, was the section relating to the election of the officers. The 
objection raised was that the members of the club had no 
direct voice in the election. Mr. Miller made a plea for the 
support of the elub in the governors that they elected. 

The principal change involved is the addition of provisions 
requiring that the person under charges be sent a copy of the 
charges and that he be given a hearing at the meeting at which 
his case is taken up. 

The amendments were voted on as a whole and were passed 
by a large majority. 

After the polls were closed, the tellers reported that the fol- 
lowing members were elected governors : 
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Governors, Term expiring November, 1921:—William W. 
Miller, Professor Charles Lane Poor, Henry A. Wise Wood, 
James A. Blair, Jr., Jefferson DeMont Thompson and W, 
Redmond Cross. 

Governors, Term expiring November, 1922:—Cortland Field 
Bishop, Benjamin F. Castle, Philip A. Carroll, Caleb S. Bragg, 
Arthur A. O’Brien and William A. Larned. 

Grovernors, Term expiring November, 1923 :—Douglas Camp-. 
bell, Maurice G. Cleary, Philip J. Roosevelt, Charles Jerome 
Edwards, F. Trubee Davison and Charles E. Merrill. 

Governors, Class B :—Louis D. Beaumont, Godfrey L. Cabot, 
Howard E. Coffin, Benedict Crowell, Rear-Admiral B. A. 
Fiske, U.S.N., Charles J. Biddle, Albert J. Lambert, George 
M. Myers and Howard S. MeCormick. 

After the announcement of the elections the various com- 
mittees of the club presented their annual reports. Each of 
these reports caused some discussion. .The general tone of the 
speeches was an expression of a universal desire to make the 
Aero Club of America a big force in aviation and for the mem- 
bers to work in harmony to achieve this end. 

The election of the officers for the coming year did not take 
place immediately after the meeting as formerly but will take 
place in the near future. This change was brought about by 
one of the amendments to the by-laws passed at the meeting. 





Lincoln Standard Carries Six 


Establishing a new short flight passenger airplane record for 
California, Pilot Michael Brown, chief instructor of the Varney 
Flying Field at Redwood City,. took five passengers, whose 
eombined weight with his own was 975 pounds, on a flight over 
Redwood. 

In five minutes Brown reached an altitude of 1000 feet, turn- 
ing and banking his machine with the wind at an altitude of 
700 feet. 

The plane used was a Varney Lincoln-Standard, prepared 
by Walter T. Varney for the special trip. Brown was one of 
the first civilian instructors to enter the government service 
during the war at Rockwell Field, San Diego. 

Here is a list of the passengers and their weights: 

L. Jackson, 145 pounds. 

M. Brown, 195 pounds. 

Lieutenant B. Doolin, 155 pounds. 

V. Rynning, 155 pounds. 

W. B. Selimer, 160 pounds. 

C. Strother, 165 pounds. 

Total, 975 pounds. 

In addition to the pilot and passengers, the plane carried 
fifteen gallons of gas, weighing ninety pounds, and five gallons 


oil. 





German Companies Record 


The Berner Tagblatt (Berne) for September 10, gives & 
resume of the results obtained by the Deutsche Luftreederel 
This company, started in May, 1918, by the Allgemeine 
Electrictats Gie. with a capital of 2,500,000 marks, has the 
following equipment: 40 postal machines, 10 seaplanes, 3 
giants (suitable for bombing) and 2 lighter ones. 

The total flights made since the armistice amounts to 5,300 
with a total of 510,000 miles covered. 

This company expects to organize in the near future, the 
Commercial circuit of the North-West with landings ab 
Copenhagen, Malmo, Warnemunde, Hamburg, Bremen, Am- 
sterdam and London. 





Makes Fast Time 
Travelling in a new flying boat, which he had just 
purchased in this country, Col. W. G. Barker, V. C., made & 
fast trip from Albany to Montreal on October 2. He covered 
the distance of approximately 300 miles in two hours and five 
minutes. 
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SIX THOUSAND TIMES 
SUCCESSFUL IN 
HUMANITY’S CAUSE 





UT of the maze of war-work, through 
that smashing terrible strain of pro- 
duction, comes a proud record of ° 
achievement. 








Not one failure in the building of over 
six thousand Wright Aeronautical En- 
gines! Not one rejection of our product 
in either the government-supervised in- 
spection records in our possession or in 
the archives of the War Department. 


Such is the performance of the Wright 
Aeronautical Engine: 


Such is the service of this organization. 











Member Manufacturers’ 
Aircraft Association 
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Seattle-Victoria Air Mail in Operation 


The contract awarded by the Post Office Department to 
Edward Hubbard, formerly of the Boeing Airplane Co., is 
being carried out. The contract called for a maximum of ten 
trips a month. As the operation of the service began on 
October 15, only five trips were made. Hubbard is using two 
Boeing machines; one twin float seaplane equipped with a 
Hall-Seott L-4 and a flying boat equipped with a Hall-Scott 
L-6. He uses the machine which is more suited to the load 
on*that particular trip, keeping the other machine in reserve. 
The American terminus is the Boeing hangar on Lake Union. 
This service is paid for entirely by the United States govern- 
ment, the Canadian Post Office taking no part. Hubbard is 
required to deliver the mail to the steamers at Victoria but the 
eivie authorities have promised to provide a proper float. 

All of the trips in October were made in bad weather, some 
of them after dark. The mail in all instances has been advanced 
at least 24 hours. In the case of letters mailed after the 
regular service by train or steamer has left, they are advanced 
at least two weeks to the Orient, as otherwise they would have 
to wait for the next steamer. 

The Boeing Airplane Co. as announced, in connection with 
the start of this service, that they have retired from the com- 
mereial operation of airplanes and will in the future confine 
their activities to manufacture. 


San Diego May Have Aerial Mail 

With a view to establishing aerial mail service between San 
Diego and New York, John A. Jordan, chief of construction 
of United States aeria] mail service, made an investigation in 
San Diego of conditions. The service, if found feasible by 
Jordan, will be a 52-hour service between San Diego and New 
York and will be by way of an air route from San Diego to 
the transcontinental mail terminal at San Franciseo. He made 
the investigation under the direction of the postoffice depart- 
ment. 

The commercial flying field at Dutch flats and landing facil- 
ities there were looked into by Jordan. He said that he was 
there merely to investigate the physical factors of the proposed 
route and to report to Washington. Then, according to Jor- 
dan, it will be up to the congressman from there, the chamber 
of commerce and the citizens to bring pressure to bear to secure 
the service. He said he thought San Diego could get it if these 
representatives speak right up. ; 

The aerial mail service so far has been remarkably satisfac- 
tory, Jordan says, and an average ef 94 percentage perfect 
was maintained last year. although much of the flying was 
around the great lakes, where conditions are bad. 


F-5-L at the Smithsonian Institute 


The Navy Department has loaned a completely equipped 
F-5-L flying boat to the Smithsonian Institution for exhibi- 
tion purposes. This aircraft has heen eut away in such a 
manner as to enable those viewing it to understand clearly all 
the details in connection with its construction, assembly and 
operation. Shipment was made by truck from the Washington 
Navy Yard to the Smithsonian Institution, and the boat was 
assembled by personnel from the U. S. Naval Air Station, 
Anacostia, D.C. 

This tvpe of flying boat is one of the most interesting and 
instructive which could have been placed on exhibition. Some 
of the greatest achievements of American Naval Aviation have 
been executed with this type of craft. 





Enlisted Men as Flying Cadets 


Due to complaints from primary flying schools that care has 
not been exercised in the selection of enlisted men for detail at 
these schools as flying cadets, Air Service headquarters had 
called atention of commanding officers to the fact that the men 
selected should be potential commissioned officers of the Air 
Service. The selection of men who do not measure up to this 
standard and who are later sent to flying schools usually 
results in their failure. These failures result in unnecessary 
expense to the Government and have an adverse effect upon 
the working staff of the schools to which they are sent. 
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An Exhibition at Los Angeles Races 


Arrangements were completed recently for an aero exhi- 
bition under the auspices of the Aero Club of Southern Cali- 
fornia in connection with the national championship automo- 
bile races Thanksgiving Day at the Los Angeles Speedway. 
This is in addition to Barr’s flying cireus, already announced 
on the Speedway program by Manager Dick Ferris. The aero 
exhibition will show the latest types of aircraft. 

Several large airplanes of the newest commercial designs, 
both for passenger and freight carrying, are being constructed 
in Los Angeles factories. 

One, which is being rushed in order to be in the air by 
Thanksgiving Day, will carry a ton of freight on a flight of 
1000 miles, and the Aero 'Cjub has promised Mr. Ferris that it 
will be entered. Another which is expected to show a new 
mark in flying efficiency will be registered ag. an entry if the 
owner decides to retain it in Los Angeles. : 

The publie will be admitted to the infield -of*the Speedway 
from 8 to 1 o’clock. Facilities will be afforded for close exam- 
ination of the new types of machines. The field will be cleared 
at 1 o’clock for the flying eireus, and the championship auto- 
mobile races will begin at 2 o’clock. 





San Francisco Naval Base to Be Inspected from Air 


Inspection from the air of naval base sites on San Francisco 
bay is contemplated by the naval base committee of the Oak- 
land, Calif., Chamber of Commerce for the congressional com- 
mittees due there on November 16. 

The Durant fliers have mapped out an air trip which will 
eover the sites at Almeda, Hunter’s point, and Carquinez 
straits in forty-five minutes, and Major Reed Chambers, mana- 
ger of the Durant Aireraft Corporation, has invited W. W. 
Chapin, chairman of the committee, and J. R. Knowland, a 
member of the committee on arrangements, to take a test flight. 

Major Chambers has proposed that as many as possible of 
the senators and representatives be induced to take the trip 
and has given assurances that with six new “ships” which his 
company will have about the first of the month the entire 
party of ten can be shown all of the sites in an hour and a 
half. 

“T have already flown over the three sites,” the major said 
today, “and am preparing to make more flights to take 
photographs. In my opinion, after viewing the sites from the 
air, there is nothing to it but Almeda.” 





Appointment of Army Flying Cadets 


Pending the publication of regulations, governing appoint- 
ments in the Officers’ Reserve Corps, the War Department has 
stated a policy which is to be observed relative to the appoint- 
ment of flying cadets as Reserve officers. About one month 
prior to completion of training, cadets will be examined as 
to their fitness for appointment in the Reserve Corps by 8 
board of three officers, one of whom will be a medical officer, 
convened by the commanding officer of a flying field. Reports 
from the various boards, whether favorable or unfavorable to 
the cadet, will be forwarded through the Chief of Air Service 
to the War Department. Appointments in the Officers’ Re 
serve Corps will be made in sufficient time so that the cadets 
may receive such appointments on the date of completion of 
their flying training. Cadets who are under twenty-one years 
of age at completion of training will be appointed on attain- 


ing that age. 





M. R. Saulnier Visits This Country 


M. Raymond Saulnier, Chevalier of the Legion of Honor, 
and president of the Societe Morane Saulnier of France 
arrived in the United States on November 1. The purpose of 
his trip is to complete the negotiations for the manufacture 
of Morane Saulnier airplanes in this country. The Morane 
Saulnier firm is one of the large airplane manufacturers @ 
France and has gone ahead with the production of civil models. 
The aviator Fronval recently flew a Morane Saulnier type 
with the elevator and aileron controls locked, using only 
rudder and throttle. 
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Safety, the dominant factor in Ansaldo’s planes. 
Sand testing the wings of the S.V. A. 


| [N the purchase of an aeroplane there are 
three vital points that must be very 
seriously considered. 

First, the plane itself—its performance—speed— 
safety—take off—landing speed, etc. 

Second, the manufacturers of the plane; their 
experience—their present ability—engineers and 
equipment. 

Third, the service; that is—the ability of the 


manufacturer’s representatives to keep that plane 
in the air and in flying condition. 


Features of The Ansaldo--S. V. A. 


50 % Reserve Power. ~ 
All steel landing chassis. 
Fuselage of plywood panel construction. 





Write for our latest Struts—steel, Warren streamline design. 
Booklet on Aerial Quick take off. 
Transportation Slow landing speed. 


AERO IMPORT CORPORATION 


118 WILLIAM STREET 
NEW YORK CITY 
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Jouns- 
ANVILLE 
SERVICE 


Are you building 
a hangar? 


Panes Corrugated 
Asbestos Roofing, used for the 
roofs and side walls of hangars, 
gives weather-proof protection of 
splendid durability because it is im- 
mune to the corrosive action of sea- 
air, smoke or acid fumes —and it 
never needs painting for its asbestos 
surface is amply able to resist any 
climate. 

Write for information about Johns- 
Manville Corrugated Asbestos Roof- 
ing— you will probably find it 
peculiarly suited to your needs, 


JOHNS - MANVILLE 
I A 
Madison Ave. at 4Ist St. NEW YORK CITY 


10 Factories—Branches in 64 Large Cities 
For Canada:- Canadian Johns-Manville Co., Ltd., 
Toronto 





ANNOUNCEMENT 





We are pleased to inform our 
many inquirers that we are now 
able to make immediate de- 
liveries on standard types of 


HAMILTON 
PROPELLERS 
OF QUALITY 


Some choice territory still available 
to responsible distributors. 


HAMILTON AERO MFG. CO. 
MILWAUKEE, WIS. 









LUMINUM 


INGOT 
SHEET 
MOULDINGS 
ROD AND WIRE 
SOLDERS AND FLUXES 
FABRICATED FORMS 


DURALUMIN --where strength 
with lightness is essential 





Aluminum Company of America 


Pittsburgh, U. S. A. 
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Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 


eo 


213 Lyon St., Grand Rapids, Michigan 








Contractors to United States Government 










LEARN TO FLY 


in old established school. under an instructor who has 
given instruction tu mure 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 
We Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 











Grand Rapids Vapor Kilns 


are used by these aircraft concerns with absolute 
satisfaction. 


Standard Aircraft Corporation 
Fisher Body Corporation 
American Propeller & Mfg. Co. 
Alexandria Aircraft Corp. 
Gallaudet Aircraft Corp. 
Thomas-Morse Aircraft Corp. 


Submit your drying problem to experts who make a 
specialty of kiln design and are prepared to furnish and 
install all equipment and instruments. 


GRAND RAPIDS VENEER WORKS 
Grand Rapids, Michigan Seattle, Washington 








A 


TYPE L-6 
AIRPLANE ENGINES 


Hall-Scott Motor Car Company 


West Berkeley, California 




















Warwick NQVN-TEAR 4ero-ctoth 


A SAFE CLOTH for FLYING 








For Particulars Apply to 


WELLINGTON SEARS & CO. 


66 Worth Street, New York 



































FREDERICK W. BARKER 


REGISTERED PATENT ATTORNEY 
2 RECTOR STREET NEW YORK 
Telephone 4174 Rector Over 30 Years in Practice 





PRESIDENT | 
ee AERONAUTICAL SOCIETY OF AMERICA 
t From 1915 ro 1919 








SPECIALTY: Patent Claims That Protect 














CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $3.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AIRCRAFT 
JOURNAL, 22 East 17th Street, New York. 








EXPERIENCED AERONAUTICAL DRAFTSMEN RE- 
QUIRED—Applicants state age, experience and salary desired. 
All communications held strictly confidential. Address replies 
to Box 125. 


SELL CHEAP—Curtiss OX5 motor with Hub, exhaust 
and all. Very good condition. Wm. Queaber, 1939 Califor- 
nia Ave., Chicago, Il. 





































ales 
PAY IF YOU 
hte WANT TO FLY 


We'll Make You a Pilot. 


Our methods instil confidence from 
the start. You know you are flying with 
the most skilled instructors and the best equip- 
ment—from the safest field—that money can buy. Our 
average student qualifies for the International Pilots License 
after seven hours in the air. The cost is based on the time it 
takes to qualify with safety. 


Philadelphia Aecro-Service Corp., 


636 Real Estate Trust Bidg., 
PHILADELPHIA, PA. 


a UD CXL... EAT. Lif 
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Too much is the cause 


or too little SPEED of most crashes 


Use a BADIN Air Speed Indicator! 
We are the exclusive American agents for these 
famous instruments, and have them in stock in 
all ranges. Also at your service with Compass, 
Banking Indicator, Turn Indicator, Air Distance 
Recorder, Tachometer, Altimeter, Lights, etc 


PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 























CONSULTING 
AERONAUTICAL ENGINEERS 


AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 
SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 


ALEXANDER KLEMIN 
22 East 17th Street New York 














AVIATION ann AIRCRAFT JOURNAL 


FOR SALE ON LEADING NEWS STANDS 


15 Cents a Copy 


The Technical Articles, News and Illustrations Appearing Every 
Week in AVIATION anp AIRCRAFT JOURNAL Will Keep You 


Accurately Informed of the Progress of Aeronautics and Air Trans- 


portation. 


By Missing a Single Issue You May Overlook Information Which 


Someone Else Will Capitalize. 


To Insure Receiving Regular Copies Each Week, Send Four Dol- 


lars (in U.S.) for an Annual Subscription --- 52 Issues. 


THE GARDNER, MOFFAT CO., Inc. 


22 EAST 17TH STREET 





NEW YORK 
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“The Spark Plug 
That Cleans Itself’’ 





*“*‘The Plug with the Infinite Spark’’ 
Contractors to the U.S. Army Air Service 


BREWSTER-GOLDSMITH CORPORATION 


33 GOLD STREET, NEW YORK CITY 











Edstrom Machinery Company 


WAR DEPARTMENT 
BUREAU OF AIRCRAFT PRODUCTION 
AIRPLANE ENGINEERING DEPARTMENT 


McCook Field, Dayton, Ohio, U. S. A. 
REPORT Serial No. 646 


on test of cable terminal connections made on the Edstrom 
Wire Wrapping Machine. 


te + 


Finished Products of the Edstrom Machines 


“5 . It is to be noted that out of ten unsoldered speci- 
mens sizes 1%” to 5/32’, only one failed at a load below the 
rated capacity of the cable. The 3/16” specimens served with 
copper wire failed at loads averaging 71 per cent of the full 
strength of the cable.”’ 

Note: The nine cables standing 100 per cent were wrapped 
with the special strength wrapping wire we use on all our work. 
~ . The Edstrom Wire Wrapping Machine 

should be given a trial where such a machine is desired. " 
We can give you stronger, neater and better work at a great 
saving of cost to you. 

Let us give you our price. 


FACTORY: 


Cary, IIl. 


(Near Chicago) 
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AIRPLANES ACCESSORIES 
ENGINES TRAINING FOR 
_PARTS PILOT OR MECHANIC 


PARCEL CARRYING 
AERIAL PHOTOGRAPHY 
AND MAPPING 





AIRCRAFT REPAIRS, 
STORAGE, TRUCKING, 
SERVICE, PARTS. 


AIRCRAFT SERVICE 

—& REPAIR CO— 

338 Coney Island Ave. 
BROOKLYN, N.Y. 








ee 


NATIONAL ADVERTISING 


20 weeks contract from Chicago to Galveston, Texas. 
500,000 circulation. Write for plan and price. 
JOHN H. ASHLEY, Auburn, Ind. 
AMERICAN AERIAL ADVERTISING CO. 
AUBURN; IND. 

John H. Ashley, M’:’r. Frank ‘Cameron, Pilot 








LARGEST EXCLUSIVE JOBBERS IN U. §. 


AIRCRAFT SUPPLIES 


CERTIFIED UTILITY PARTS INSPECTED EQUIPMENT 
For All Types Aircraft 
Complete Stock Spares for Canucks and OX5 Engines 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 


1405-9 SEDGWICK AVE., NEW YORK CITY 
Cable Address: Unairco. 1920 Catalog on request 








This Advertising Space 


if used regularly will pay 
for itself many times over. 


W rite for Rates 








NEW STANDARD J1 SHIPS 
With Rebuilt Curtiss OX-5 Motors 
SPECIAL LOW PRICES 


ROSESWIFT AIRPLANE COMPANY 
GRAND RAPIDS, MICH. 


Aerial Advertising a Specialty 
Stunt Work a Hobby 


Submit Inquiries to 


The BLANCHARD AVIATION SCHOOL CO. 
Airdrome Bayview Park, Toledo, Ohio 














LONG ISLAND AVIATION COMPANY, Inc. 


CENTRAL PARK, L. I. 


Invites you to write for folder concerning its flying school and 
passenger carrying service. 





Overhauling and repairing done on all types of machines. 
Hangar space to rent. 


Informatien regarding exhibition flying furnished upon request 


Designers and Builders wr Military, Marine 
of High Grade Aircraft and Commercial Types 


Irwin Aircraft Co. 


EUROPEAN METHOD OF MANUFACTURE 
People’s Bank B’l’d’g. Sacramento, Cal. 


Aircraft and Parts Built K. D.-Parts Furnished to 
to Order a Specialty Build Motorcycle Biplane 














LANDING FIELD GUIDE and PILOT’S LOG BOOK 


BY CAPT. BRUCE EYTINGE 
Size 4% x 7 inches, convenient for pocket. Lists 1150 Landing 
Fields; Manufacturers, Agents, Clubs, Air Rules, Routes, etc: All, 
Aviation facilities in the U. 8S. essential for Pilots and those in- 
terested in Aviation. : 
Pilot’s Log Book ruled for record of machine, motor and flying. 
8zcOND EDITION $2.00 PosTPaAID AVIATION Maps 


BRUCE EYTINGE, 4554 Park Ave., N. Y. City 


NORTHWESTERN CANADIAN CURTISS 


DISTRIBUTORS (Price $3,500) 
We Also Operate an Extremely Efficient Flying School 
Learn to “Fly With Security” 


SECURITY AIRCRAFT COMPANY 
MINNEAPOLIS, MINN 














WRITE for INFORMATION 


About this Directory Advertising 


IT’S BRINGING RESULTS 


WING COVERING 


Doping, Pigmenting, Enameling, Varnishing accurately, 
quickly and economically done at your own 
hangars if desired. 


G. VOISIN, Expert 


20 years of practical experience 


Tel. 139 W. Hasb. Hgts. 236 Franklin Ave., Hasbrouck Heights, NJ. 














D’ORCY’S AIRSHIP MANUAL 


“An International register of 
the World’s Airships with 
a Compendium of Aerostatics”’ 


PRICE $4.00 
AVIATION 22 E. 17 St., N. Y. City 





AEROPLANES —- FLYING BOATS 


GENERAL SUPPLIES 
PARTS FOR CANUCKS 


JAMES LEVY AIRCRAFT CO. 
2033 to 39 Indiana Ave., Chicago 














November 15, 1999 


THE AIRCRAFT SERVICE DIRECTORY 


Where to Procure Equipment and Services 
EXHIBITION WORK 

AERIAL ADVERTISING 
PASSENGER CARRYING 
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Navy-and-AirMail-Service 
‘-LW-F: Engineering-Co-inc., 


iD -College Point- ‘New-York - 














THE HOME S44 NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 95 William St., New York 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclene, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


PrP rr 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE. UNITED STATES AND. ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 


Aircreft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 


STRENGTH REPUTATION SERVICE 
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A NEW ERA 


HE World’s increasing business demands quicker distribution. This is 
possible only through greater and faster transportation facilities, which 
means a New Era-- the era of Airplane transportation. 


In France, England and Germany Airplane transportation is in successful op- 
eration on a considerable scale. 


That the needs of American Commerce will be met by the Airplane is no 
longer a vision of the distant future, but a certainty of Tomorrow. 


The big railroad men were those who in pioneering days visualized the future 
and acted accordingly. 


History will repeat in Airplane transportation -- the pioneers of today will be 
the big men of the future. 


It should, therefore, be the concern of forward-looking business men to realize 
now the almost unlimited possibilities of the Commercial Airplane and to have 
at hand the advance information that is so important. 


For information, write 


TRADE MARK 





THE GLENN L. MARTIN CO. 


CLEVELAND, OHIO 


Member of the Manufacturers’ Aircraft 
Association 























CEGACEUTECET CANN EHC EE OENESOMEE LEGS NUCUE CARER CEL LL LUG UNNCEULN ECE Um TTD PODEDOALDA DUD SAUNT ELD OOODDSDLNDO DDR OSDDRESSGDOEDED San ANEO ED A see stas 


Eye ee 























Contractors to the U. 8S. Army, Navy and 
Pest Office Department 
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